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INDUSTRIAL HEALTH IN THE UNDERGRADUATE 
MEDICAL CURRICULUM 


MAY R. MAYERS, M.D. 


Chief, Medical Unit, Division of industrial Hygiene ond Safety Standards, 
New York State Department of Labor 


NEW YORK 


ROWING general interest in industrial health has resulted in an 

unprecedented demand for more “courses in industrial medicine.” 
This demand is, on the whole, rather undifferentiated in character at the 
present time, and includes a variety of concepts such as: (1) graduate 
training of medical, chemical and engineering specialists in industrial 
hygiene for the study and control of industrial health hazards; (2) train- 
ing of medical specialists in the field of occupational disease diagnosis ; 
(3) training of physicians to take charge of in-plant medical services on 
a full or part time basis: (4) training of industrial nurses for work in 
plant medical offices, etc. Obviously, no single course, either graduate 
or undergraduate, can adequately cover all these diverse objectives. 
Most of the thinking and planning, however, have always been on the 
graduate level. The great need for undergraduate instruction in this field 
does not seem to have received the attention it warrants. 

The medical staff of the Division of Industrial Hygiene and Safety 
Standards of the New York State Department of Labor has had some 
special experience with both aspects of this problem. For many years it 
has been called on to lecture to both graduate and undergraduate medical 
groups and assist in the planning of courses of industrial hygiene and 
industrial medicine in many of the medical schools of the state. An 
unusual opportunity has thus been afforded to study these problems at 
first hand, to discuss them with faculty members and others concerned 
with this field, to observe the ever widening scope of their interest and 
to note the different ways in which this is being currently reflected in 
the development of the medical curriculum. Furthermore, the medical 
staff is frequently called into consultation by practicing physicians and 
hospitals in connection with occupational disease diagnosis; it is also 
called on by the New York State Workmen’s Compensation Board. 

As a result, it has been possible over the years to observe, at close 
range, special elements of inadequacy in the training of physicians in this 


branch of medicine. These lacks have manifested themselves in a variety 


of interesting ways. For example, the practicing physician is not in the 
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habit of taking an occupational history and frequently, therefore, fails 
even to consider the possibility of an occupational factor for purposes of 
differential diagnosis. Conversely, he is just as apt to assume the exist- 
ence of an occupational cause if the patient is a painter, without investi- 
gating his occupational exposure in any way. He tends, moreover, to be 
uncertain as to the laboratory data which will be helpful to him, or the 
laboratory technics which are available for developing these data— 
particularly laboratory procedures for measuring excretion of toxic sub- 
stances or their metabolites. He is apt to overestimate the weight to be 
given such data in the final diagnosis. 

Apparent, also, is a tendency among physicians to look for diagnostic 
earmarks in cases of occupational diseases, which would automatically 
differentiate these diseases from those of nonoccupational origin. The 
fact that many familiar clinical disease entities are common to both 
groups—aplastic anemia, for example, or hepatitis—has not captured 
their attention. Consequently, when a patient is suspected of suffering 
from an occupational disease, the physical examination is too often 
limited to eliciting cardinal signs and symptoms as presented in the 
literature, and the patient may not receive the coniplete objective exami- 
nation which would otherwise be routine for purposes of diagnosis. On 
the other hand, even the experienced internist is apt to be disconcerted 
when he discovers that the hepatitis or the nephrosis he has been studying 
has occurred in a person handling carbon tetrachloride in a factory or 
that this compound was used to clean the upholstery in the family car. 

Actually, the chance of being exposed to chemical substances capable 
of causing injury to health is no longer limited to the factory. Many 
persons use them in the pursuit of their hobbies or in painting the barn 
or spraying the weeds in the kitchen garden. The housewife comes in 
contact with them in cleaning agents, insecticides, moth repellents and in 
her cosmetics. The youngster who purchases rubber cement with which 
to repair his toy airplane may find himself suffering from benzene 
poisoning. Toxicology is definitely stepping beyond industry and the 
courtroom into the community and the home. 

Even in the matter of providing industrial plants with qualified phy- 
sicians, undergraduate training is more important than is commonly 
recognized. For, if one is to be realistic, one cannot ignore the fact that 
many physicians drift into industrial practice more or less by accident— 
even those who had never given serious consideration to this type of 
work before. And one may anticipate that this trend will increase, par- 
ticularly in connection with servicing the smaller plants on a part time 
basis. The medical office of a factory carries with it a great many special 
responsibilities—some of them legal, some medical and surgical, others 
concerned with the fields of industrial hygiene, industrial health and 
public health generally. Any physician who expects to undertake this 
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work obviously requires a great deal of special training at the graduate 
level. But it is his undergraduate preparation which will stimulate his 
.interest in taking this necessary graduate work. 

It is considerations such as the foregoing which have highlighted the 
need for better training of the practicing physician in occupational disease 
diagnosis and the fact that such training must be given in the under- 
graduate medical schools, where it will reach all the future members 
of the medical profession rather than the select few who later become 
interested in specializing in this field. 

It is fully appreciated that, as a newcomer to an already overcrowded 
undergraduate curriculum, the subject of industrial health is necessarily 
called on to justify the teaching hours to be devoted to it—particularly 
since some of them will necessarily be obtained at the expense of presently 
emphasized subjects having far greater historic prestige. When one stops 
to consider, however, that there is a growing use of potentially toxic 
agents both in industry and in the home and that this growth may be 
expected to increase materially as technologic research and development 
attain greater momentum, one is impressed with the urgent need for the 
practicing physician to be well versed in the medical problems arising 
from the use of these substances—particularly since it may be a matter 
of life or death to detect cases of poisoning early and make a correct 
diagnosis. 

Adequately integrated into the medical curriculum as a whole, this 
new material might not require as many extra teaching hours as one 
assumes offhand. For even at present the fields of instruction afe so vast 
that the content of each course is necessarily determined by a process of 
careful selection. It is conceivable that by substituting materials from 
the field of industrial health all along the line one might produce a more 
balanced medical curriculum rather than a longer one. 


CLINICAL INSTRUCTION 


This matter of integration raises the important question of the 
proper place of industrial health in the undergraduate medical curricu- 
lum—whether the responsibility for providing instruction should rest 
solely with the department of public health, as at present, or not. 

There would seem to be two separate and distinct educational prob- 
lems here: (1) clinical instruction in the diagnosis and treatment of 


the occupational diseases, with good medical care as its primary objec- 
tive, and (2) instruction in industrial health, considered as a specialized 
branch of public health, with prevention and control as its primary 
objective. These fundamental areas of medical education have always 
been clearly differentiated. The internist has been given primary 
responsibility for instruction in clinical medicine while the epidemiologist 
has had public health as his special province. 
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The current practice, therefore, of teaching the whole of industrial 
health—ineluding whatever instruction is given in the occupational 
diseases—in the department of public health represents a development 
which appears to run counter to these fundamental concepts of medical 
education. It is significant, therefore, that such major weaknesses as 
have developed in the preparation of physicians in this branch of medi- 
cine are primarily on the clinical side. This is precisely what one would 
anticipate on purely theoretic grounds. A working knowledge of the 
occupational diseases obviously cannot be acquired in a clinical vacuum. 
To be taken out of the realm of the unusual and unfamiliar, these clinical 
cisease entities must be taught with the rest of clinical medicine, not 
with public health. 

he teaching of typhoid provides an interesting analogy. Impressive 
as are the public health problems involved, typhoid, as a clinical disease 
entity, is taught by the internist in the department of clinical medicine. 
Cases of typhoid are demonstrated to students in the amphitheater, in 
the clinic and in the hospital ward. Each student may not always have 
a chance to examine each patient, but he is given ample opportunity to 
observe carefully a complete physical examination and participate in a 
discussion of the significance of the physical’ signs and all the clinical 
hndings. He learns about the laboratory data which are required for 
purposes of differential diagnosis. He frequently does some of this 
laboratory work himself, thereby acquiring first hand information as to 
the methods, their limitations and their pitfalls. He witnesses autopsies 
and examines some of the pathologic specimens under the microscope. 
As a result, the average doctor knows how to recognize a case of typhoid 
at the bedside. He knows what laboratory technics to employ, and he 
proceeds to treat his patient with considerable confidence and success. 

The occupational diseases present essentially. the same subtle prob- 
lems in diagnosis and differential diagnosis. Only the clinician, with 
years of experience in the practice of medicine, can adequately con- 
tribute to the student's understanding of how to differentiate toxic 
irom infectious hepatitis, for example. And it is precisely this type of 
differential diagnosis which the student will have to deal with, as a prac- 
tical matter, both in his contact with patients and when he is called as a 
witness In compensation cases. At the present time it does not take him 
long to discover that his medical training, however excellent in clinical 
medicine generally, has not prepared him to deal properly with the 
occupational diseases. As a result he feels uneasy and frustrated, and in 
trying to do the best he can under the circumstances he is usually not a 
great credit either to himself or to the medical profession. 

One must avoid the serious fallacy, fast gaining ground, that only 
a specialist is capable of making a correct medical diagnosis—a fallacy 
which has played heavily into the hands of propagandists for socialized 
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medicine. Every medical student is being trained to diagnose and treat 
disease. The fact that he is expected to recognize and correctly diagnose 
scarlet fever or diabetes does not qualify him as a pediatrician or as a 
specialist in the diseases of metabolism. The occupational diseases are, 
again, in exactly the same category. There are times when a specialist 
is required in every branch of clinical medicine. The physician who has 
been properly trained in medical school will know better than any one 
else when he needs such help, and he will get it. 

It would be interesting to speculate as to the reason why the occu 
pational diseases are looked on as a group apart. That they are usually 
referred to collectively as “the occupational diseases” may be either 
cause or effect. But this collective designation does tend to carry with 
it a subtle implication of clinical similarity on the basis of “common 
ctiology”’—the occupation. Actually, of course, the occupational diseases 
are as unlike one another, clinically, as typhoid and pneumonia. And 
“common etiology” is a term which effectively conceals the vast number 
and complexity of the individual elements which go to make up the 
modern occupational environment. Accidents of semantics have a 
remarkable way of acquiring influence on thought and policy. 


PUBLIC HEALTH INSTRUCTION 
So far as clinical material points up and lends interest to instruction 
in prevention, it should be utilized for this purpose, even though the 
backbone of the clinical instruction resides elsewhere. This apparent 
overlapping need cause no concern. A certain amount of history is 
always being taught in the course in English literature, and, conversely, 
the history course cannot fail to teach English. Knowledge has a unity 
which discourages compartmentalization. Nevertheless, for purposes of 
instruction, it has been traditionally subdivided into a number of separate 
departments, each with a faculty of specialists. The secondary shifting 
of material from one department to another is being utilized mofe and 
more as a means of providing the student with a broader and more 
rounded education. Witness the current trend to introduce courses in 
economics and law into the better engineering schools. There is no 
conflict here with the respective faculties of economics and law who have 

primary responsibility for the basic subject matter 
Industrial health should be recognized as a lusty addition to the 
public health family. It has its origins in the market place, which is 


always seething with human interest; it can add life and vigor to any 
course in public health, and it is ideally suited to inspiring the medical 
student to look beyond his patient to his responsibilities for the health 
and welfare of the whole community in which he will live and practice 
Ways and means of protecting the worker from deterioration of health 
on the job; giving him sound medical care when he is ill; getting him 
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back to work without undue loss of time; rehabilitating him intelligently 
so that he will retain his self respect and be able to continue supporting 
his family; the occupational problems of an aging population—these are 
only a small part of the subject matter available in this field. 

Labor colleges do not apparently appreciate the importance of pro- 
viding instruction in industrial health in connection with their courses 
in labor relations. And yet, experience has shown that a healthy worker 
is far less apt to go about with a chip on his shoulder; he is far more 
balanced, and open to reason. Indeed, a good plant medical director 
and a good industrial cafeteria can often make a greater contribution 
to industrial peace in a plant than all of its top executives—not excluding 
its specialist in labor relations. The department of public health, with 
a little imagination, has a golden opportunity to capture this field for 
the medical profession. 

In the undergraduate medical curriculum it is especially important 
to stress those matters which will be of concrete assistance to the physi- 
cian in his practice. He must, above all, be made to appreciate the need 
for taking a complete occupational history from each of his patients, and 
know what such a history should include. Even more important, how- 
ever, he must be taught how to evaluate properly the information he 
receives. This is no simple matter, since patients do not generally have 
the necessary technical knowledge to provide all the data he requires. 
The more first hand information he can be given, therefore, with refer- 
ence to the special characteristics of different occupational environments, 
the better. Plant visits under proper guidance are invaluable in building 
up this background for the interpretation of occupational histories given 
by patients, 

On the other hand, a visit made to a plant by a physician for the 
express purpose of ascertaining the occupational exposure of a particular 
patient is apt to be less productive. Certainly, specialists in industrial 
hygiene realize that it takes a skilled observer to evaluate the health 
hazard involved in a particular plant operation. It may be necessary to 
make chemical tests of air or dust counts in order to arrive at a sound 
conclusion. This, the practicing physician is obviously not equipped to 
do. In the department of public health the medical student can be 
taught how to proceed in such matters; what agencies to call on for 
assistance; what reference literature to consult; what field and labora- 
tory technics are used to evaluate the working environment; how to 
interpret laboratory reports couched in terms of accepted “maximum 
permissible concentrations,” and so forth. 

At the present time, physicians, unfamiliar with the great differences 
in individual susceptibility which exist among persons exposed to the 
same abnormal environmental conditions, are prone to judge a particular 
case in the light of whether or not co-workers have been similarly 
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affected, or whether or not abnormal environmental factors have been 
maintained within accepted “safe limits.” The student should be given 
sufficient background information to enable him to differentiate intelli- 
gently between data required for purposes of industrial control and 
prevention and those which are necessary for a correct diagnosis in a 
particular case or for the protection of individual workmen. 

Closely associated are various medicolegal problems connected with 
the adjudication of questions of causal relation, the extent of disability 
and the acceleration or aggravation of preexisting disease. While the 
laws differ, the medical problems are essentially similar whether the 
cases arise under workmen’s compensation laws, the Veterans Admin- 
istration or in connection with accidental injuries occurring in the home, 
on the farm or on the highways. Physicians are very inadequately 
trained in these medicolegal matters. This inadequacy, combined with 
a natural dislike for litigation, makes them poor medical witnesses, which 
is unfortunate, since the legal rights of their patients may be seriously 
jeopardized in consequence. 

No effort has been made to do more than suggest the broad vistas 
of industrial health education open to the department of public health. 
Because the field is relatively new and recognition of its importance is 
growing apace, the department of public health has a unique opportun- 
ity to give it sound direction, and to provide industry, the workers and 
the community with physicians who understand the problems and can 
make realistic contributions from the field of medicine. 


THE BASIC SCIENCES 


Once one envisages the subject of industrial health as an integral 
part of the entire medical curriculum, one is immediately impressed 
not only with the extent to which the special science departments can 
enrich the students’ understanding of the occupational diseases but also 
with the extent to which these departments would, themselves, be 
enriched by including instruction in this field. 

The occupational diseases, because they usually develop as a result 
of long-continued exposure to low concentrations of toxic substances or 
other environmental factors inimical to health, represent slow drains 
on physiologic reserves accompanied by remarkably subtle and interest- 
ing compensatory responses on the part of the body, both organic and 
functional. The mechanisms involved are, therefore, ideally suited to 
basic instruction in physiology, biochemistry and metabolism. 


To be specific, a study of persons exposed to carbon monoxide gas 
in garages, for example, could contribute very practical interest to the- 
oretic studies of respiration or considerations of the physiologic 
responses provoked by varying degrees of anoxia. 
exchange could he further illuminated by studies of compression and 


Studies of gaseous 
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decompression in tunnel workers or aviators. The fact that one of the 
important functions of the liver is the detoxification and conjugation 


of toxic substances lends special interest to the role of hepatic function 
in industry where workers are exposed to a variety of toxic substances, 
including some which are specifically hepatotoxic. Detailed study of 
the mechanisms involved in maintaining the physiologic balance between 
absorption, storage and excretion of substances such as lead, radium 


or mercury, for example, under conditions of industrial exposure can ie 
be used with great effect to throw light on metabolic processes generally. 
In the course in pharmacology and toxicology there would seem to x 


be compelling reasons to go beyond the more conventional subsfances. 
such as strychnine and curare, to include some of the more interesting 


chemical substances commonly used not only in industry but in the home 

-carbon tetrachloride, chlorinated hydrocarbons, carbon disulfide or 
paradichlorobenzene. Indeed, as scientific medicine progresses, one is 
} increasingly impressed with the fact that there is no clear line of demar 
cation between drugs and poisons. When a given chemical substance 
N enters the body in fulfilment of a prescription or is absorbed into the 


system accidentally in one’s employment, the basic problems for 


purposes of instruction or research may be very similar. Daily exposure 


of workers in pharmaceutical plants to varying doses (sometimes con- 
siderable) of such substances as penicillin, sulfonamides, quinacrine or 


estrogens, provides teaching material of great theoretic value, as well 
as of practical interest, in connection with diagnosis and the control of 
health hazards in such plants 


The various blood dyscrasias which develop in persons exposed to 
certain chemicals—particularly aplastic anemia due to benzene—could 
: be used to broaden the students’ horizon in the field of hematology 
: Occupational allergies and cancer also find their counterparts in the 
present medical curriculum, and students would derive great benefit from 
having them taught together. The department of ophthalmology has 
' an added source of interesting material in ocular diseases due to the 


toxic effects of chemicals to which workers are exposed in industry 
There are many others 


THE 


CLINICAL LABORATORY 


Medical students are now given an opportunity to work in the clini 
cal laboratory on tests which contribute to diagnosis. The purpose is 
not to make laboratory workers of them but to give them first hand 
acquaintance with the apparatus and the methods used, so that they 
may be better equipped to evaluate them. Only actual experience of 


their own will provide proper respect for the laboratory as an aid to 
diagnosis; an understanding of what is meant by the “normal’’; a 
wholesome appreciation of the ease with which results can be vitiated 
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by contaminated samples, contaminated reagents or faulty laboratory 
technics. The student is not now being given an opportunity to become 
equally familiar with the laboratory technics that are especially applicable 
in the diagnosis of occupational diseases, particularly methods for the 
measurement of excretion of toxic substances and their metabolites. 


THE TEACHING HOSPITALS 


rhe clinical laboratory is a matter of similar concern, also, in con- 
nection with the teaching hospitals, where medical students get their 
early clinical experience. However proud the hospital may be of its 
laboratory, it is usually prompt to confess unfamiliarity with the diag- 
nostic technics that apply particularly to the occupational diseases. The 
quantitative measurement of the minute amounts of toxic chemicals or 
their metabolites that may be contained in body fluids involves highly 
technical procedures for which special training and equipment are 


required. The fact that even in cases of lead poisoning the laboratories 
of important teaching hospitals are at present unprepared to perform 
accepted quantitative tests for lead in blood or urine reflects accurately 
the extent to which the occupational diseases are still medical oddities, 
set apart, somehow, as not properly belonging to the field of clinical 
medicine. As a practical consequence, physicians, at a loss to know 


where to go for these essential laboratory data, find themselves patroniz- 
ing private laboratories without any knowledge as to the reliability of 
these concerns. 

The lack of familiarity with the occupational diseases is further 
reflected in the madequacy of the pathologic data now obtained in con- 
nection with deaths arising out of occupation. Only in part is this due 
to lack of a sufficient number of cases in certain of the categories, for 
the finding applies equally to the more common occupational diseases. 
Furthermore, it is the rare diseases, generally speaking, which are 
regarded by the pathologist as a special challenge, stimulating him to 
look up everything he can find which will guide him in developing all 
pertinent autopsy data. In dealing with the occupational diseases, how- 
ever, he is prone to overlook important opportunities for collecting the 
less usual data. For example, to find complete autopsy data concerning 
the brain and the heart in the case of a garage worker who had been 


repeatedly overcome by carbon monoxide gas and finally succumbed is 
rare indeed. 

Efforts have been made, here and there, to establish special indus- 
trial disease clinics or wards. The difficulties which have generally 
been encountered go to the very root @f the present discussion. They 
appear to arise largely from the fact that (1) many cases are never 
recognized as having been caused by octupation because no thought had 
ever been given the matter in the first] instance; (2) the cases are apt 
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to be few, especially in nonindustrial communities, and (3) an occupa- 
tional disease cannot always be distinguished clinically from those which 
are nonoccupational when the patient is first admitted to the hospital. 
Jaundice, nephrosis, cancer of the bladder or Colles’ fracture may or 
may not be occupational in origin. These conditions, however, are 
medically interesting in themselves, and the internist or the surgeon 
who has worked up the case is not usually prepared to transfer the 
patient to a special service as soon as an occupational factor is discovered. 
In such a case he prefers to call in the appropriate consultant. As a 
practical matter, therefore, special occupational disease services tend to 
be relatively weak, if they survive at all. They are functionally unsound 
because they create an artificial distinction between the occupational 
diseases, as clinical disease entities, and the rest of the field of clinical 
medicine. 


CLINICAL DEMONSTRATIONS 


The more common occupational diseases can be readily available for 
demonstration to students if the same effort is devoted to locating them 
which is now commonly given to collecting other clinical material for 
this purpose. The more unusual ones present certain difficulties, which, 
however, are equally encountered in connection with other of the more 
rare diseases, including typhoid, for example, cases of which, thanks to 
thé epidemiologists, are becoming increasingly difficult to find. 


The use of motion pictures of actual cases would be ideally suited 
to fill this gap in clinical instruction for all these situations. Such 
teaching films, preferably in technicolor, could present the cases in pre- 
cisely the way these would be demonstrated to students if the patients 
were actually present in person. They could conceivably be produced, 
in accordance with a uniform plan, whenever any of the patients make 
their appearance in hospitals or outpatient departments anywhere in the 
country, This is, without question, a vast and expensive undertaking. 
But it would seem to be important enough to warrant serious considera- 
tion by such an agency as the United States Public Health Service. It 
would be a major contribution to the solution of the problem of edu- 
cating medical students in all of the more unusual diseases, including 
those of occupational origin. At the present time, there is a tremendous 
inequality between the opportunities of medical students and physicians 
in small medical colleges or communities and those in large centers, 


where a vast amount of almost every type of clinical material is always 
available. 


SUMMARY AND CONCLUSIONS 


The increasingly urgent need to provide more training in industrial 
health—and more particularly in the occupational diseases as clinical 
disease entities—for the undergraduate medical student has been dis- 
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cussed. Consideration was given to the practice of separating clinical 
from public health instruction in the field of industrial health, and to 
the proposal that the diagnosis and treatment of the occupational dis- 
eases be taught as an integral part of clinical medicine. In the depart- 
ment of public health, those matters of practical concern to the practicing 
physician were stressed as perhaps more important in the undergraduate 
curriculum than those of special interest to the public health officer or 
the specialist in industrial hygiene. The need of medicolegal training 
was noted. 

It is conceivable that by judiciously substituting materials 
especially pertinent to the occupational diseases and integrating them into 
the existing medical curriculum, one might produce a more balanced 
rather than a longer medical curriculum. 

As a means of demonstrating cases of the more unusual occupational 
diseases—since these are sometimes difficult to locate at the time they 
are needed—the possibility of preparing motion pictures and distribut- 
ing them to medical schools and teaching hospitals throughout the 
country should be seriously considered despite the expense involved. 
This technic would be equally applicable in teaching all other unusual 
clinical disease entities of nonoccupational origin. 
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IONIZING RADIATION MATERIALS AS AIR POLLUTANTS 


ABEL WOLMAN 
Consultant, Atomic Energy Commission 


BALTIMORE 


Pp YTENTIALLY harmful waste materials result from the labora- 
tory and production operations of the United States atomic energy 

program. Some of them may be chemically toxic, while others are 

radioactive. Those which are of significance to a group interested in air 

pollution are in the form of particles, fumes, mists and/or gases resulting 

from: 

(a) Use of air for cooling purposes where gaseous reactor effluents may 

be given off 

(b) Chemical dissolving and separation processes 

(¢) Operations of “hot” laboratory hoods 

(d) Processing of ores and metals (dusts and fumes) 


¢) Incineration or high temperature destruction of contaminated solid 
materials, experimental animals, etc. 


In the operations directly under the supervision of the Atomic Energy 
Conmmnission the discharge of toxic and radioactive materials into the 
atmosphere has been progressively decreased by corrective measures 
since 1947, Early stack discharges indicated the presence of some long- 
lived fission products and traces of alpha emitters. 

Particle sizes varied up to 30 to 40 microns but were frequently as 
low as 1 to 2 microns. The average activity of smaller particles was of the 
order of 1.0 micromicrocurie (ec.) Gaseous contaminants were pre- 
dominantly radioactive: iodine 131, argon 40, xenon 133 and krypton 
85, with the half-life of 8.3 days, 110 minutes, 5.4 days and 4.0 hours, 
respectively, The total quantity of radiation in the atmosphere was small. 

(in the other hand, the fact that iodine 131 was absorbed by vegeta- 
tion and in some instances was concentrated in parts of plants raised 


the question of exceeding permissible tolerances of iodine 131 in vegeta- 


From The Johns Hopkins University 
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D.C. May 4, 1950 


134 


; 
bee 
d 
2 i 
4 
af 
& 
y 
} 
a 
Be 
| 


WOLMAN—IONIZING RADIATION AS ALR POLLUTANT 135 


tion, which might limit its grazing potential. Chemical scrubbing to 
remove iodine 131 was instituted to resolve this question. 

The accidental contamination of cooling air and that caused by unsat- 
isfactory dissolving or separation operations led the Atomic Energy 
Commission early to the practice of providing cleansing of all ventilating 
air entering such processes and of interposing scrubbers, filters, precipi- 
tators and the like to prevent contamination of the gaseous effluents 
reaching the outside atmosphere through the stacks 

As an added safeguard, increasing attention is being given to the 
monitoring of stacks and in some instances, as at the Brookhaven 
National Laboratory on Long Island and at Hanford, Wash., to 
scheduling plant operations on the basis of meteorologic forecasts. The 
discharge of slightly contaminated air is to be permitted only when 


Estimated Maximum Permissible Atmospheric Concentrations of Certain 


lonising Radiation Materials 


Best Max. Concentra 
Estimate of tion--24 Hour 
Safe Body Continuous 
Accumulation, Exposure 
Element 


Argon 41 > 
Iodine 131... 
Carbon 
Xenon 133 


atmospheric conditions will provide for its being discharged into the 
upper atmosphere with resultant maximum dilution. 

The Commission’s studies have disclosed the necessity for greater 
uniformity of sampling procedures, for simpler identification of particle 
sizes of less than 5 microns, for more uniform tests in the measuring of 
purification efficiency, for improved equipment so that it will remove 
small particles and mists and for the testing of the performance potential 
of commercial equipment now available for dust collection. 

Some general agreement is still desirable with respect to the per 
missible limits of the radioactive contamination of the atmosphere to 
which human and lower animals may be exposed. The search for alterna- 
tive basic chemical processing methods is also being pressed in order to 
reduce radioactive materials at the source. At the same time, incineration 
studies have been contracted for in order to determine whether a prac- 
ticable unit may be designed and built which would “bottle up” the 
radioactive products of combustion. 


The Commission ‘has provided for the publication of a “Monograph 


on Aerosols,” containing a digest of existing information on the physical 
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characteristics and behavior of aerosols, the diffusion and deposition of 
aerosols in the atmosphere, the measurement of aerosol properties and 
methods for removing particulate matter from aerosols. 


Although one need not stress the attitude of alarm so commonly 
associated with radiation work, one should acquire a healthy respect for 
protective rules. 

For the moment, the best estimate of maximum permissible doses in 
inspired air for the general population is given in the table. 
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EFFECTS OF AIR POLLUTION ON ORAL STRUCTURES 


JAMES M. DUNNING, D.DS. 
Dean, Horvard School of Dental Medicine 
BOSTON 


OME 42 agents have been recorded at one time or another as pro- 

ducing effects on the oral structures. Eighteen of these agents have 
been dusts, and 12 have been gases. Some of the agents cause physical 
damage, such as staining or abrasion of the teeth. Among them may be 
listed copper, iron, nickel, chromium, coal dust, bone, celluloid, sawdust, 
flour and tobacco. Chemical damage, usually associated with some 
disease process either of the teeth themselves or of the soft tissues 
surrounding them, has resulted from various of the heavy metals and 
from fluorine, phosphorus, ionizing radiation and sugar. Arsenic, 


chromium, phosphorus and ionizing radiation produce syndromes char- 
acterized chiefly by soft tissue and alveolar necrosis. Bismuth, lead 
and mercury greatly aggravate periodontal disease and usually produce 


gingival discoloration as well. Carbohydrate dust forms adherent plaques 
on the surfaces of the teeth, leading in time to dental caries. Some of 
these hazards are fairly well understood ; the majority have been poorly 
reported. 


Most of these agents produce far greater effects on already diseased 
oral structures than they do on healthy ones. For this reason and, of 
course, for many other reasons as well, it is to the interest of industry 
to help workers free themselves from nonoccupational dental diseases, 
the worst of these being dental caries and periodontoclasia. Accurate 
studies, moreover, of disturbances of the soft tissues, of the mouth depend 
on a knowledge of the levels of such disturbances in control groups not 
exposed to the specific industrial hazards. 

What is the importance of the industrial hazard to the oral struc- 
tures? It is seldom great in an absolute sense. Much more important 
is the fact that oral manifestations may easily be noted by a dentist in 
the course of a dental examination and an industrial hazard to which the 
patient is exposed and which may be causing serious systemic damage 
elsewhere may be recognized. As examples let me mention that one of 


Read. before the Health Section, United States Technical Conference on Air 
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the common early signs of benzene poisoning is uncontrollable bleeding 
of the gums and that labial cancer caused by holding tarred needles or 
fishlines in the mouth is particularly common among fishermen. The 
dentist can easily become a scout for the medical team in recognizing 
situations such as these. It is well known that the United States Public 
Health Service is now making a large scale effort to educate dentists 
and dental students in the recognition of oral cancer. 

Local air pollution associated with close contact is more damaging 
than any known example of general atmospheric pollution. Heavy acid 
fumes have produced serious dissolution of teeth with which they were 
in close contact over periods of years usually in excess of 5, in such jobs 
as storage battery tending, gun cotton dipping and glass working. 
\mong dusts, the carbohydrate dust in bakeries is perhaps as great a 
hazard as any, though further detailed study is needed in this industry ; 
dental caries is induced at the necks of the teeth. The buffering action 
and other protective features of the saliva usually confine damage from 
acids or carbohydrate dust to the anterior teeth. Mouth breathers are 
more affected than persons with normally closed lips. The use of a mask 
has been found to help. 

In the field of general air pollution, fluorine is about the only etiologic 
agent which has attracted attention for the effect it exerts on the oral 
structures. Fluorine has been brought to attention by the mottled 
enamel and lowered experience of caries associated with fluoride pollu- 
tion of water. For this reason dentists have been included on the 
examining teams at Donora, Pa., and at Fort Williams, Scotland. At 
the latter place an aluminum smelter was a known source of air-borne 
fluoride. At Donora the dental findings were negative. At Fort Williams 
the findings were positive, though inconsequential. Bright red colora- 
tions of soft palate, uvula and posterior pharyngeal wall were frequently 
found in adults ; mottled enamel and less dental caries were found among 
the children living closest to the smelter. Since in both localities the 
dental findings roughly parallel the evidences of systemic fluorine intoxi- 
cation, it is possible that in future dental examinations may assist in the 
preliminary surveying of areas where atmospheric fluorine hazard is 
thought to have existed. Dental examinations are quickly performed ; 
relatively good measures of the prevalence of dental caries and of mottled 
enamel have been developed. 

Dental science stands to benefit from correlated medical and dental 
studies of groups exposed to fluorine. The widespread use of sodium 
fluoride both by topical application and in drinking water is based on 
the assumption that reduction of dental caries is the first sign of fluorine 


toxicosis. Evidence concerning this point is plausible at present, but not 
complete 
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In summary, detailed knowledge of industrial hazards to the oral 
structures is at present so scanty and the chance so great that the dentist 
can be a valuable scout for the medical team that I feel no hesitation in 
urging that dentists be included in all the public health teams doing 
epidemiologic work such as that at Donora. An additional reason for 
having a dentist on the team is that he can appraise the level of non- 


occupational dental disease in the area 
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EFFECTS OF SO-CALLED INERT DUSTS 


ARTHUR J. VORWALD, M.D. 
SARANAC LAKE, N. Y. 


HE DEFINITION of air pollution by the Council on Industrial 
Health of the American Medical Association directs attention to the 
fact that an excessive atmospheric concentration of foreign matter may 


P have an adverse effect on the well-being of some persons or may cause 
material damage to property. Only the first of these effects is considered 
in the present discussion concerning inert dusts. 


When the title assigned to me was first received, it was more or less 
disconcerting, as if “effectiveness” were somewhat of an antonym for 
“inertia.” Furthermore, the wide latitude of the title permitted discussion 
of atmospheric pollutants having a nuisance value and thereby affecting 
perhaps the well-being of those inhaling them. The title may have allowed 
also a discussion of the capacity of inert dusts to interfere with sunlight, 
thus minimiziing the bacteriostatic and bacteriocidal effect of the sun’s 
rays and increasing the chance of air-borne respiratory infection. These 
various facets are important to the problem of air pollution. They are 
in no sense minimized by restricting the present discussion to certain 
factors which may influence the action of a dust which has been inhaled 
into the lung. In discussing such action it seems appropriate that certain 
aspects of the subject be delineated for the purpose of clarification. That 
purpose is not wholly academic; it has important and far reaching 
significance in the interest of clear medical thought and of precision in 
legal expression. 


All are aware that air polluted with particulate dust is inhaled into 
the lung not only as the result of an occupational exposure but also in 
the course of every day life. A fair amount of that dust remains in the 
lung, thus giving rise to the pulmonary condition pneumonoconiosis. 
This term has reference only to the pulmonary deposition of substances 
which are particulate. In the strict sense it excludes vapors and gases, 
and eliminates also viruses, bacteria, fungi and allergens. 

Present knowledge is jimited by the lack of a sufficient amount of 
experimental and clinical studies to illustrate the evolution of all types 
of pneumonoconiosis. However, within limits, the types fall into one 
or two categories. The inhaled substance may be inert, in which case it 
fails to produce under certain conditions a significant anatomic change 


Read at the United States Technical Conference on Air Pollution, Washington, 
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in the lung, and does not interfere substantially with the immunologic 
and physiologic functions of that organ. In contrast, the substance may 
be active, producing under similar conditions a significant pulmonary 
disease accompanied often by dysfunction and increased susceptibility 
to infection. 

Although the substance may be inherently inert, it should be recog- 
nized that certain factors may operate to cause the substance to produce 
pulmonary change or to interfere with function. These factors are the 
physical and chemical character of the substance, its concentration in 
the atmosphere under varying degrees of temperature and humidity, 
the amount of the substance inhaled and retained in the lung, the duration 
of exposure of the person inhaling the substance and, finally, the state of 
the respiratory tract, including trachea, bronchi, lungs and pulmonary 
vascular bed. For example, a change in the industrial process may alter 
the physical character of the dust, reducing the size of the air-borne 
particles to submicroscopic dimensions. Investigators now suspect that 
particles of submicroscopic size produce pulmonary changes quite differ- 
ent from those caused by larger particles having the same chemical 
composition. Many injection and inhalation experiments with quartz 
have convinced observers that spherical particles larger than 3 microns 
in size are incapable of causing damage of tissue. Particles of silicon 
dioxide below 3 microns produce an inflammatory reaction which is 
inversely proportional to their size. However, with the same substance 
in particles of submicroscopic dimension, of the order of about 0.1 micron 
and less, the inflammatory reaction is altered, being more diffuse and 
cellular than the focal hyalinizing reaction which characterizes nodular 
silicosis. 

The chemical composition of an inert substance may undergo change 
induced by an industrial process. In consequence, the air-borne particles 
of the transformed substance become active and capable of stimulating 
an inflammatory response when inhaled into the lung. Heat is a pre- 
dominating factor in such transformation which occurs at least in some 
industrial processes where high temperatures are used in the manufacture 
of the commercial product. It appears most probable that the chemical 
nature of an otherwise inert particulate substance may be modified by 
other contaminants present in the polluted atmosphere. The inert par- 
ticles may act as carriers of a gas, an allergen, a biologic agent or other 
contaminant which inherently is capable of damaging the pulmonary 
tissue. As a result, the contaminant on the inert particles becomes con- 
centrated in the parenchymal structure of the lung. Pulmonary irritation 
follows in spite of the fact that the inhaled particles were originally inert 
and the atmospheric concentration of the conveyed contaminant was well 
below established levels of toxicity. In similar manner it appears that 
inert atmospheric particles after being inhaled and embedded in the 
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tissues of the lung may adsorb and concentrate an irritating agent 
originating in the tissues of the body and liberated by an infecting organ- 
ism. In this regard, the adsorption of tuberculin or other substance 
having antigenic properties may account for the high frequency of 
massive fibrotic lesions in the lungs of tuberculosilicotic subjects -who 
have inhaled large quantities of carbon or iron oxide dusts which are 
inherently inert. 

The polluted air may contain a mixture of particulate substances, one 
or more of which in pure state are capable of damaging the lung. How- 
ever, such damage does not necessarily result from the mixture. The 
action exerted by one substance on the other may cause the particles 
to agglutinate into clumps too heavy for prolonged suspension and too 
large for inhalation. A classic example in this regard pertains to a 
mixture of calcined gypsum, which is inert, and quartz. Furthermore, 
the inert component of a mixture may coat the offending particle, 
thereby minimizing or preventing its toxic action. This appears to be 
the mechanism whereby the toxic action of particulate silica is inhibited 
by powdered metallic aluminum or by hydrated alumina. 

This discussion would not be complete without at least a_ brief 
description of the anatomic changes which occur in the lung after the 
inhalation of an inert dust. Grossly, the pleura exhibits small focal 
or fine linear deposits of pigment which follow the course of the lym- 
phatic channels. In some cases all the lymphatic channels may be 
accentuated, producing a network-like pattern, often with a faint dif- 
fuse spread of pigment in the intervening tissue. Similar deposits are 
found on sectioning the lung. They are scattered fairly uniformly 
throughout the lobules, being concentrated about the vascular trunks 
and m the interlobular septums. The tracheobronchial lymph nodes 
are invariably pigmented, usually much more than the lung, and they 
may be slightly enlarged. In all locations the deposits may be small or 
large, depending on the intensity of the exposure. The important point 
is that the deposits, regardless of size or intensity, are soft and are 
not palpably differentiated from the surrounding tissue. 

Microscopically, the pigment is found within the cytoplasm of 
phagocytes inside the air spaces, the adjacent alveolar walls and the 
connective tissue sheaths which surround the vascular channels and 
form the interlobular septums. .\t times the phagocytes are so engorged 
with pigment that their internal structure is masked. This is especially 
true when that pigment is deep black, as in the coal miner’s lung. How- 
ever, when the cellular detail can be visualized, there is no evident 
degeneration of either the nucleus or the cytoplasm. The phagocytes lie 
free and single or are massed into clumps. The pulmonary structure 
persists, and the alveolar walls remain thin, being free of other inflamma- 
tory change which characterizes the tissue reaction to active dusts 
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In addition to the examples cited, others could be presented to illus- 
trate the role of concentration, the state of the respiratory tract and 
other factors mentioned previously. The examples would serve also to 
stress the point that the action of an inert dust in the lung may be an 
involved one which can be assayed only after the most precise clinical 
and experimental studies. Such studies would have to be carried on 
for a period of time sufficient to validate the role of each factor in the 
pathogenicity of the particulate substance present in the polluted air. 
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SELLING INDUSTRIAL MEDICINE TO THE 
MEDICAL PROFESSION 


E. BUYNISKI, M.D. 
Medical Director, NEPA Project, Fairchild Engine and Airplane Corporation 
OAK RIDGE, TENN. 


N 1947, Poole* wrote about a young physician who gave up a career 
in industrial medicine because there was not enough \pathologic 
material to keep him interested. For the beginning industrial physician 
whose duties generally consist of routine physical examinations and first 
aid work this is a valid complaint, particularly for someone recently 


graduated from medical school who needs and wants wider experience. 

Other physicians have left the field because they could not accept 
the attitude of the local doctors in their community. All too often there 
is open warfare between the two groups, with a great deal of antagonism 
and mutual distrust. Also, the lack of recognition on the part of lay 
members of the community has made the life of an industrial physician 
less alluring. : 


The attractive features of industrial medicine usually are not well 
presented in medical schools. Indeed, an unappealing picture often is 
created unintentionally. I recall my courses in industrial medicine as a 
series of lectures delivered by a group of unimpressive and uninteresting 
speakers. Yet among them were persons whom I now recognize as 
competent industrial physicians. 


It is no wonder, then, that the average physician shares the opinion 
of the layman that an industrial physician is only a “shop doctor.” He 
may go even farther and regard the plant physician as a competitor. 

Felton,? Erwin* and Shipman‘ have shown the need for closer 
cooperation between private and plant physicians. Industrial medicine 
needs to make its position clearer to those engaged in general practice. 
Various plans have been tried in an effort to reach an understanding ; 
their success has been slight. Having county medical societies as guests 


1. Poole, F.: The General Practitioner as an Adjunct to the Industrial Sur- 
geon, Occup. Med. 4:293 (Sept.) 1947. 


2. Felton, J. S.: Industrial Health Is Not a Unilateral Responsibility, J. 
Tennessee M. A. 42:39 (Feb.) 1949 

3. Erwin, J. R.: Need for Better Understanding and Cooperation Between 
Industrial and Private Practitioners, Occup. Med. 5:374 (April) 1948. 

4. Shipman, J. L.: The Relation Between the Industrial Physician and the 
Family Doctor, New England J. Med. 289:615 (Oct. 21) 1948. 
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of industry or having industrial medical programs at society meetings 
interests the groups at the time, but fails to alter the inéividual member's 
opinion. 

Shortly after entering industrial medicine, I was impressed by the 
unfavorable attitudes of the local physicians toward industrial medicine, 
and so set out to find the basis for such opinions. Some plant physicians 
alienated themselves by being quick to criticize private physicians before 
patients without taking time to consider all the facts. Some associated 
themselves with a selected group of private physicians to whom they 
referred all their industrial cases, ignoring equally competent men. To 
complicate matters further, they would send patients who had nonoccu- 
pational diseases to these specialists without first ascertaining whether 
the patient had any choice in the matter. 

There is also in many communities a spectacular difference between 
the lives of the private and the industrial physician. All too often the 
former is working far beyond his capacity, with time for neither 
recreation nor study ; the latter has time for both. The private physician 
cannot always leave patients at critical times to attend medical meetings, 
while the industrial physician is not faced with this problem. On the 
other hand, the industrial physician cannot afford the luxuries enjoyed 
by the private physician. All these considerations led to the development 
of a plan which not only helped to promote industrial medicine to the 
medical profession but also satisfied my desires for more pathologic 
material and served to increase my income. 

This plan is flexible and can be adapted to any community. It has 
been tried successfully in two widely different areas, and it is presented 
as a worth while project to attract capable young physicians into the 
field of industrial medicine. 

My first objective was to establish a connection with the local 
physicians in a capacity other than that of a plant physician. In one 
community, associating myself with a medical exchange and in the other, 
acting as a night house officer served as a means. In each case I became 
acquainted with many of the local physicians. Our mutual interest— 
the patient—served as a bond which was closer and more binding than 
could have been established otherwise. 

I next took every opportunity to confer with the other doctors on 
matters pertaining to their patients and the plant. Whenever possible, I 
would discuss their patients with them, making suggestions for additional 
services we could render these patients, and making appointments for the 
latter in order to be sure that they would follow my recommendations. 

The final step of the plan involved inviting each doctor, singly, to the 
plant for lunch. The entire medical staff was introduced individually 
to the visitor and given an opportunity for a personal contact. During 
this visit, the activities and policies of the plant medical department 
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were outlined and a constant but indirect effort was made to show where 
cooperation between the plant physician and local doctor could work 
more effectively for their mutual advantage, as well as for the benefit 
of the patient. 

The results have been gratifying. In general, the local physicians 
have expressed complete surprise at our policies. They have lost their 
distrust. We have the feeling that from now on we can depend on the 
local doctors’ support, and we have guarded the relationship by con- 
stantly supporting the local group. 

Private physicians are often confronted with the problem of leaving 
their practices unattended, because of illness or vacation. The usual 
custom is to have another doctor take care of the practice. ‘This is not 
ideal, because the other physician is already occupied with his own busy 
practice. Also, there is the delicate problem of the patient's preferring 
the other doctor for subsequent needs. After becoming acquainted with 
the community doctors, the next step was to offer my services to them 
at times when they were away for short periods, during evenings and 
week-ends. At first, only one doctor took the opportunity, but after a 
short time others made use of the services, and I was able to supplement 
my plant income and at the same time have an opportunity to keep up 
with general medicine. 

Needless to say, any plan which involves the delicate relation between 
one doctor and another doctor’s patients is full of dangerous pitfalls. 
Certain things had to be watched constantly. Any implication of estab- 
lishing a private practice was carefully avoided, and no calls were made 
unless they were initiated by a hospital, an impartial medical bureau or 
another physician’s office. 

Frequently, a call would come requiring prolonged care of a patient 
who had no private physician. There was temptation to take care of the 
patient, but so doing would have invited numerous complications. The 
patient might have become critically ill during plant hours, or might have 
demanded my services during times planned for rest or recreation. 

1 bore in mind at all times that I was an agent of the private phy- 
sician. My actions and opinions could not impair the rapport already 
existing between the doctor and his patient. Because I had more time 
than the busy doctor, it would have been easy to overwhelm the patient 
with attention in order to establish good relations. This could have 
ended disastrously by creating in the patient a desire for similar attention 
from his own doctor. 

Use of radical medical procedures had to be avoided, as well as 
expression of a diagnosis, since a deviation from the opinion of the 
private practitioner might have discredited the physician and embar- 
rassed him 


py 

ie 
ig 
@ 

te 

i 
page 

q 
4 
is 
\2 
| 


BUYNISKI--SELLING INDUSTRIAL MEDICINI 147 


Fees were charged at the same rate the regular family physician 
usually charged. 

Further, all patients who had no family doctor were transferred to 
another physician promptly, and these were rotated with each successive 
patient in order to avoid favoring any single doctor. 

Permission was obtained from the private doctors to visit those 
patients whom I had originally seen and admitted to the hospital. 

Putting such a plan into practice involves considerable initiative and 
persistence. It is not so suitable to older physicians and can be used 
very easily in conjunction with the plant training of young industrial 
physicians. It can be used as an incentive to attract new blood into 
the field by offering not only an opportunity to learn industrial medicine 
during plant hours but also an opportunity for the new doctor to earn 
an income comparable to that of his classmates who have gone into 
private practice. Certainly, such a plan would satisfy the doctor men 
tioned by Poole* as far as* pathology is concerned. Finally, it would 
tulfil one of the qualifications of an industrial physician expressed by 
Hess,* who stated that “an industrial physician should have some 
experience in general practice either prior to or supplemental to his 
duties in the plant.” 

SUMMARY 

Industrial medicine is faced with several problems. The number of 
young physicians entering the profession is low because other fields 
seem to offer greater inducement. Industrial medicine is also struggling 
to gain recognition from the private doctors. .\ plan is presented which 
can be adopted by industrial medical departments to attract new blood 
into the profession and at the same time prométe a better under 
standing between industrial and private medicine 


5. Newquist, M. N.: Medical Service in Industry and Workman's Compen- 
sation Laws, revised by G. R. Hess, Chicago, American College of Surgeons, 1948 
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ARSINE POISONING IN THE SMELTING AND 
REFINING INDUSTRY 


KENNETH M. MORSE, M.S. 
Chief, Division of industrial Hygiene, Department of Public Health of Illinois 
AND 
ALFRED N. SETTERLIND, M.S. 
Chief Chemist, Division of Industrial Hygiene, Department of Public Health of Itinois 
CHICAGO 


HE ATTENTION of members of the profession of industrial 

medicine and hygiene was acutely drawn, in January 1949, to the 
importance of arsine poisoning in the smelting and refining industry. 
This was brought about by several cases of acute poisoning in Indiana 
which resulted in 4 deaths. 

Since these cases arose from handling an arsenic-bearing dross 
shipped by an Illinois supplier, we of the Division of Industrial Hygiene 
of the Department of Public Health of Illinois were, of course, consider- 
ably concerned with the potentiality of further cases of arsine poisoning. 
Therefore, as soon as we obtained factual data by investigation and 
research, a memorandum was sent to all smelters and refiners, and the 
plants were subsequently visited. However, before all plants could be 
visited, 2 deaths occurred in an Illinois plant from the handling of dross 
similar to that used in the cases arising in Indiana. 


Immediately after these deaths, the plant involved contacted our 
division to determine the causative factors. It is the purpose of this 
paper, therefore, to report on these 2 cases, the processing involved, the 
chemistry of arsine evolution and the measures that should be adopted 
for the elimination and control of this apparently fairly unrecognized 
hazard of the industry. 

Despite the fact that arsenic is a long known impurity of many metals, 
arsine poisoning has been given relatively scant attention by members 
of the profession of industrial medicine and hygiene. Many cases have 
been reported in the medical literature, however, and any student of the 
problem is soon acquainted with what appears to be a paradox, namely, 
poisonings by a strong hemolytic agent and comparatively little sustained 
effort being made by the members of the industry and the professions 
most directly concerned with investigation and control. 


Read at the Twelfth Annual American Conference of Governmental Industrial’ 
Hygienists, Chicago, April 25, 1950. 
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ARSINE POISONING IN INDUSTRY 


Hamilton and Hardy’ reported 5 cases of severe arsine poisoning 
in the manufacture of dye intermediates during World War I. They 
reported other cases among lead burners employed in cleaning and repair- 
ing acid tanks and stated that “the most frequent cause of poisoning from 
arsine in this country is the cleaning out of tanks and tank cars that 
have contained a heavy acid—either hydrochloric or sulphuric. . . .” 
Muehlberger,?, Lovenhart and O'Malley reported the case of a man 
employed in pickling iron and steel, and listed 215 cases occurring since 
1815, of which 20 per cent were fatal. All these instances were due to 
the action of acid on arsenic-bearing metals. Spolyar and Harger,’ in 
their review of the literature, stated that there had been 30 cases with 
12 deaths in the period from 1923 to 1941, inclusive. In each case the 
evolution of arsine resulted from the wetting of tin dross with water. 
Several arsine poisonings have occurred in this country and Canada * 
in workers who were recovering gold and silver with the MacArthur- 
Forrest process. Goldenberg * has informed us of a patient under his 
care who was poisoned in a zinc smelter from the leaching of arsenic- 
bearing bag house dust with acid. Wills* reported death from arsine 
poisoning in a man cleaning out a steel furnace containing a calcium 
arsenide and phosphate dross. Other cases appear in the literature, but 
we are unable to locate prior to 1948 any reference to arsine poisoning 
due to the process herein discussed, namely, the refining of lead. 

Of more recent occurrence were the eases in Indiana, reported by 
Spolyar and Harger * and those reported by Nau.’ These are apparently 
the first reported cases of arsine poisoning due to the use of aluminum 
for the removal of arsenic and antimony in the refining of lead. 

The report of Nau clearly indicates an arsine hazard that may arise 
in the smelting and refining industry. In this industry certain impurities, 
such as arsenic, antimony and sulfur, are removed from a molten metal, 


1. Hamilton, A., and Hardy, L.: Industrial Toxicology, ed. 2, New York, 
Paul B. Hoeber, Inc., 1949. 

2. Muehlberger, C. W.; Lovenhart, A. S., and O’Malley, T. S.: Arsine Intoxi- 
cation: A Case of Suspected Poisoning in the Steel Industry, J. Indust. Hyg. & 
Toxicol. 10:137, 1928. 

3. Spolyar, L. W., and Harger, R. N.: Arsine Poisoning: Epidemiologic 
Studies of an Outbreak Following an Exposure to Gases from Metallic Dross, 
Arch. Indust. Hyg. & Occup. Med. 1:419 (April) 1950. 

4. Bulmer, F. M. R.; Rothwell, H. E.; Polack, S. S., and Stewart, D. W.: 
Chronic Arsine Poisoning Among Workers in the Cyanide Extraction of Gold: 
A Report of 14 Cases, J. Indust. Hyg. & Toxicol. 22:111, 1940. 

5. Goldenberg, M. M.: Personal communication to the author, April 14, 1950. 

6. Wills, R. A.: Arsine Gas Poisoning, Indust. Med. 17:208, 1948. 

7. Nau, C. A.: Accidental Generation of Arsine Gas in Industry, South. M. J. 
41:341, 1948. 
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usually lead, by the addition of aluminum. The impurities combine with 
the aluminum, forming a dross which contains the various impurities. 
He stated that wetting this dross allegedly led to a reaction with the 
excess aluminum to form nascent hydrogen, which, in turn, reacted with 
the arsenic and antimony to form arsine and stibine. Within one-half 
hour after such exposures began, it is reported, several of the men began 
to feel sick and reported their urine to be coffee brown. They felt weak 
and nauseated and had severe abdominal and back pains. He also stated 
that ‘approximately fourteen men became sick, but only three severely 
so.” All, however, recovered. He related another instance: It was 
decided to take a complete inventory of all stock piles on hand. This 
included an inventory of the dross being stored in a covered bin. In 
order to make the measuring easier, the top of the bin was removed 
temporarily. Unfortunately, while this was going on, it began to rain 
\ reaction, identical with that described previously, occurred and more 
men were exposed to the toxic gas. 

In the Indiana cases a similar type of dross was received by a 
refinery. The material was shipped, we were informed, in open top 
containers which could allow wetting in a rain. Apparently, the dross 
became wetted, either during shipment or while at the refinery, prior 
to utilization. The men were engaged in dross sampling when the 
supervisor noted steam issuing from the pile. The men were instructed 
to shovel the material back into steel drums and leave the room. A total 
of 13 men were hospitalized, and within 5 days 4 had died. 

loxicologic Aspects.—It has been stated that arsine is the only pow- 
erful hemolytic poison found in industry. The interval of time required 
between inhalation of the gas and the appearance of red cell destruction 
varies from about 6 to 36 hours, according to Legge.* Stadelmann ”* 
stated that the early symptoms are those of anoxemia, while the later 
symptoms are largely those caused by the effort of the body to excrete 
the debris of red cells which clog the liver and the kidneys. Thus the 
acute symptoms will be followed by the passage of dark or bloody urine 
in + to 6 hours. The victim is then first aware of a serious disorder and 
becomes alarmed. Jaundice appears in about 24 to 48 hours, and anemia 
oceurs, in which the number of red cells may fall below 2,000,000 per 
cubic millimeter, As the disease progresses, the jaundice deepens and 
the secretion of urine becomes suppressed until, just before death, it is 
completely suppressed. Dubitzki '® reported several cases. The symptoms 


8. Legge, T. M Arsenic Poisoning, in Kober, G. M., and Hanson, W 
Diseases of Occupations and Vocational Hygiene, Philadelphia, The Blakiston 
Company, 1916. 

9. Stadelmann, F., 1882, cited by Hamilton and Hardy,’ p. 132 

10. Dubitzki, cited by Koelsch, F.: Zentralbl. f. Gewerbehyg. 8:93 and 101. 
1920; cited by Hamilton and Hardy.’ 
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appeared some hours after exposure, and in the chronic form of poisoning 
they consisted of headache and nausea. The more pronounced poisonings 


were characterized by exhaustion, dizziness, nausea, pressure in the 
epigastric region, vomiting, distention of the abdomen, diarrhea and 
jaundice. After a couple of days the urine showed blood and biliary 
coloring matters for several days. In the cases reported in this paper, 
we were informed, the total suppression of urinary secretion appeared 
early, as early as 5 days before death, and in 1 case, 2 days after 
exposure. 

It has been stated " that the fatal dose of arsine for man is about 
0.10 to 0.15 Gm. Dubitzki has reported that the danger begins when 
the air contains 0.05 part per thousand (50 p.p.m.) and that 0.03 
part per thousand (30 p.p.m.) will produce poisoning after several 
hours. It is important to note here that the American Conference of 
Governmental Industrial Hygienists has set 0.05 part per million parts 
of air (p.p.m.) as the maximum safe concentration for prolonged 
exposure, 

Nau reported that the factors which are believed to be responsible 
for the lethal action of arsine are (1) the hemolysis of red blood cells 
with liberation of toxic arsenic compounds; (2) the blocking of the 
renal tubules by the products of the hemoglobin breakdown; (3) the 
decrease of the oxygen-carrying capacity of the blood. He further stated 
that it has been felt that the gas is so readily soluble in the blood plasma 
and gets into the red blood cells so quickly, with resulting hemolysis, 
that all the toxic effects can be explained as resulting from such an 
assault. It has been suggested, however, that some of the arsine escapes 
fixation by the red blood cells long enough to be carried to the vital 
organs, where its damaging effect is direct and severe. With massive 
doses the destruction of the blood is almost complete and, in importance, 
far overshadows the other damaging effects. 

Pinto, Petronella, Johns and Arnold** reported in detail on the 
clinical, laboratory, therapeutic and pathologic aspects of the Indiana 
cases. There was a definite period of at least 5 hours between the time 
of maximum arsenic exposure and the occurrence of any clinical symp- 
toms. The patients exhibited such nonspecific symptoms as nausea, 
vomiting and abdominal cramps. The earliest significant signs of severe 
arsine poisoning were rapid destruction of red cells and strong leuko- 
cytosis (leukocyte counts 13,000 to 29,000). Owing to transfusions of 
whole blood, red cell counts did not fall below 4,000,000 except in 1 
case, in which the number fell to 2,500,000. Two of the most interesting 


11. Joachimoglu, G., 1882, cited by Hamilton and Hardy. 
12. Pinto, S. S.; Petronella, S. J.; Johns, D. R., and Arnold, M. F.: Arsine 


Poisoning: A Study of 13 Cases, Arch. Indust. Hyg. & Occup. Med. 1:437 (April) 
1950, 
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findings were that 2,3-dimercaptopropanol (BAL) did not stop or 
prevent the destruction of red cells, nor did it appear to have any definite 
value, and that there were characteristic electrocardiographic changes 
even in the mildest cases. 


PRESENT CASE HISTORIES 


Of the 2 men involved in the cases to be described here, one had only 
a day’s exposure. The men were involved in removing, manually, dross 
which had formed on top of a large kettle in which aluminum had been 
thoroughly mixed with molten lead. The dross was removed and placed 
in ingot molds to facilitate its handling. The day in question was hot 
and humid, and therefore the ingots took considerable time to cool 
sufficiently to allow their handling. To facilitate the chilling of the dross 
ingots, the molds were normally placed on top of a trough through which 
4 water was allowed to flow. However, this did not provide sufficient 
chilling and, as far as we could determine in discussing the events with 
the plant officials and the foreman, the men sprayed the ingots with 
water from a hose to speed up chilling. 


Case 1.—The patient was a man 25 years old. He was exposed on one day 
and returned to work the following day. The second day’s work did not involve 
an arsine exposure. On the day after he had been exposed he returned home 
from work, holding his abdomen and complaining of abdominal cramps, nausea 
and generalized pains. He vomited several times. His family physician was called 
and prescribed several medicants, which provided no relief. It was learned from 
his wife that he awoke several times during the evening and continued to vomit. 
The patient was anuric from the time that he returned home from work. He was 
hospitalized on the evening of the fourth day after his exposure. That evening 
the plant physician was called to examine the patient and found him confused 
and disoriented 


The erythrocyte count on admission to the hospital was 1,500,000 and the 
hemoglobin 51 per cent. There was no urine for examination because the patient 
continued to be anuric. Lead poisoning was suspected. A blood smear did not 
show any stippling of the red cells. It was only after looking at many fields 
that one saw a few stippled cells. On the morning of the next day, blood was 
drawn for quantitative lead analysis and sent to a qualified laboratory. The 
patient was given supportive treatment, consisting of intravenous injection of 
fluids and administration of several doses of calcium gluconate and several doses 
of BAL. On the morning of the next day, 6 days after exposure, a Miller-Abbott 
tube was inserted into the stomach for the purpose of continuous gastric lavage. 
However, the patient became progressively worse and died on the seventh day after 
exposure. 


Throughout the patient’s illness, his family physician was unable to make a 
diagnosis. The plant physician was considering the possibility of lead poisoning. 
On autopsy the conclusion was that the patient had a severe hemolytic anemia— 
cause unknown. The spleen appeared to be slightly more fibrous than usual, 
and the kidneys were markedly swollen and hemorrhagic. 


Cast 2.—The patient was a man aged 44. He did not return to work the 
day after exposure. Since he was a veteran, he-was hospitalized in the Veterans 
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Hospital in his area on the evening of the third day following exposure. 
Laboratory tests indicated frank hemolytic anemia. On the evening of the third 
day following exposure, the white cell count was 16,600, the red cell count 2,700,000 
and the hemoglobin content 10 Gm. Distinct basophilic stippling was also present. 
The patient was completely anuric. A sample of blood was obtained for lead 
and arsenic determinations. The laboratory reported as follows: arsenic 0.024 mg. 
per 100 Gm. of blood, and lead 0.055 mg. per 100 Gm. of blood. The patient 
remained totally anuric until about a week before he died, when he began to 
put out a small amount of urine. He continued to be drowsy, disoriented and 
uremic and died on the twenty-fourth day following his exposure. He was 
hospitalized for approximately 3 weeks. 


LEAD REFINING WITH ALUMINUM 

The company involved is engaged in the smelting and refining of 
secondary metals principally for the recovery of copper and the produc- 
tion of lead-zine solder metal. It is in the latter recovery that aluminum 
is added to the molten metal for removal of arsenic and antimony. It 
was in this process that the arsine exposures occurred. 


Aluminum Treatment (Arsenic-Antimony Removal).—The arsenic and the 
antimony in the metal are considered impurities which must be removed to secure 
an adequate pure alloy for the manufacture of solder. Apparently the removing 
of arsenic and antimony with aluminum is an old process. This plant has been 
employing it for some 15 to 20 years. The process is apparently standard for 
the industry, with some modifications. The processing involved, with and without 
the use of sawdust, is patented under United States patent no. 1,957,930 (Behr) 
and 1,957,852 (Sheaff). 

The principle consists in the adding of aluminum to a molten lead-arsenic- 
antimony-tin alloy. The aluminum combines with the arsenic and antimony, in 
fixed proportions, and the compounds rise to the surface as a dross. The form 
of the aluminum used varies. Chips and ingots are employed in two Illinois 
plants. Nau reported that sheets were used in the plant he observed. The ratio 
of aluminum to the metal to be treated is approximately 1 part of aluminum to 
4 parts of removable impurities; the result is an amount of dross approximately 
equivalent to 10 times the amount of aluminum. The aluminum is added to 
the alloy at about 1,200-1,300 F. with rapid stirring. 

The process at this point has several modifications. The aluminum used as 
previously stated forms a dross known as “wet dross,” principally because at the 
time of skimming it appears like a silvery spongy mass not unlike cottage cheese 
in consistency. The pot is allowed to cool so that the dross will rise to the surface 
and is reheated to about 700 to 900 F., at which point it is skimmed. 
is comparatively dust free and solidifies on cooling 


This material 
Consequently, it is cast into 


pigs to facilitate handling. On the reheating phase of the cycle, sawdust may be 
added, which will convert the spongy dross to a granular, dusty black dross. 
This method is called the “sawdust concentrate” method. 


Petroleum coke or oil 
may be used, and the addition may take place as the temperature drops from that 
required for aluminizing or on the reheat phase. The sawdust is added while the 
pot is mechanically stirred. Figures 1 and 2 are photographs of the two types 
of dross. Regardless of the method used for arsenic-antimony removal, the 
dross or skims formed are highly reactive when wetted, the result being the 
release of arsine. 
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In the plant in which this investigation was conducted, the wet dross was 
employed. Lead from the blast furnace is allowed to run into a kettle. Elemental 
sulfur is added for removal of copper. After this treatment analyses show that 
this metal from the blast furnace has approximately the following composition : 
tin, 30 to 35 per cent: lead, 61 to 68 per cent; antimony, 2 to 4 per cent; 
arsenic, 0.1 to 0.5 per cent: copper, 0.01 to 0.05 per cent. The temperature of this 
metal is elevated to about 900 F. and the dross removed. The dross is returned 


Fig. 1.—Wet dross 


to the blast furnace charge, and the metal is pumped to the aluminum treatment 
kettle. Approximately 35,000 to 40,000 Ib. (about 16 to 18 metric tons) of metal 
are treated with aluminum in the form of ingots. After the dross has formed, 
it is removed and placed in molds which are about 3 ft. (about 1 M.) from the 
kettle The molds were mounted over a trough of water for the purpose of 
chilling the molds. The ingots are removed by inverting the molds and allowing 


the ingots to drop to the floor. The skimming operation requires approximately a 


full day’s work. The ingots are transported to a liquating furnace. The purpose 


of this operation is to sweat out the ox cluded lead; however, the final dross still 
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contains about 50 per cent lead. The dross after liquation is dumped in the work 
area, and when a sufficient accumulation occurs, it 1s transported to a pile in an 
open area outside the plant. 

It appeared that hosing down the molds to chill the dross ingots was not a 
rare occurrence, since the plant is located in an area where hot and humid 
summer weather is frequent. Since the plant has employed the process for 15 to 
20 years, it appears fortunate that no previous fatalities or acute arsine potsonings 
have developed. Arsine is ever present during this operation in humid weather, 


Fig. 2.—Sawdust conc entrate dross. 


for appreciable amounts of the gas were found to be evolved from the “dry” 
mold and from the droppings of dross between the molds into the water trough 
below. The generation of arsine is discussed later in this paper. 


FIELD AND LABORATORY PROCEDURES 


The detection of arsine in air was performed by the method described by the 
Department of Scientific and Industrial Research of Great Britain. This method 
consists in drawing air through filter paper impregnated with mercury bichloride 
and comparing the stain with standards. It can be made extremely sensitive by 
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increasing the volume of the hand pump or increasing the number of strokes or 
both. The pump which we employed had a capacity of 600 cc. per stroke, compared 
with 126 cc. of the pump described with the original method 

Laboratory Procedures—Dross samples representing the various stages of the 
aluminum treatment process were obtained for laboratory studies. It was considered 
desirable to study under more controlled conditions such factors as the relative 
rate of total gas evolution, reaction speeds, arsine evolution and presence of stibine. 

For this purpose a number of generators were constructed along the lines of the 
schematic drawing in figure 3. A bottle of a capacity of about 25 cc. serving as a 
generator was provided with a 2 hole stopper. At one side was inserted bent 
glass tubing connected to a 25 cc. Mohr pipet. The lower end of the pipet was 
connected by means of rubber tubing to a separatory funnel, which served as a 
leveling bottle, The other hole in the stopper of the generator was provided with 
glass tubing, the end of which was closed with a skirt type rubber stopper through 
which a syringe could be inserted to withdraw gas samples for analysis and 
resetting the water level in the pipet for determining rates of evolution of the 


gas. [Before the experiments started, 15 Gm. of the sample selected for testing 


Fig. 3.—Gas generator used in study of evolution of arsine. 


was added to a generator, and the system was completely filled with water. In 
order to minimize the effect of any variation of the temperature of the room, 
comparative samples were run simultaneously. 

Rates of evolution were determined by observing the time it took for the water 
level in the pipet to travel from zero to the 25 cc. mark, after which the level 
was reset by withdrawing the gas with a syringe through the skirt type rubber 
stopper. Periodically a 5 cc. sample for arsine determination was similarly taken 
by means of a syringe, after which the gas sample was introduced into an 
evacuated 250 cc. separatory funnel, the stem of which was also provided with 
a skirt type rubber stopper. Similar procedures were followed in the case of stibine 
determinations 

In order to study the exothermic reaction in the generation of arsine, a 
calorimeter, as shown in figure 4, was constructed using a 1 pt. (473 cc.) thermos 
bottle. A weighed sample was charged into it and 100 cc. of water added. Through 
the neck of the bottle a test tube extended down to the bottom. This tube was 
filled with 25 cc. of water. A recording bimetallic thermometer was then inserted 
into the test tube and the pointer set at zero 
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Since the reaction is exothermic, the rate of gas evolution is proportional to the 
rate of heat evolution. Thus the rise in temperature of the charge in the calo- 
rimeter is an excellent index of the rate of gas evolution. 

Arsine Determination—To the gas sample in the evacuated separatory funnel 
was added 15 cc. of sodium hypobromite. The pressure was equalized by intro- 
duction of air and the content shaken vigorously for about 5 minutes. The content 
was then transferred to a 25 cc. mixing cylinder and further analyzed by the 
molybdenum blue method described by Jacobs and Nagler.8 

Arsenic in amounts as little as 1.5 ug. can easily be determined by this pro- 
cedure. According to the authors, antimony of the order of 30 s#g. does not 
interfere with the arsenic concentration in the range of 1.5 to 25 ug 

Stibine Determination.—Since it was not known whether or not stibine was 
produced from the drosses, gas samples were analyzed for stibine by using the 
Webster-Fairhall '* modification of the rhodamine B method. With this method 
quantities as small as 1 #g. of stibine can be determined. 


25 Gm.Water 
100 _ Gm .Weter 


Fig. 4.—Recording calorimeter. 


The authors’ observation that arsenic does not interfere with the determination 
was verified by adding a hundred-fold amount of arsenic to standard antimony 
solutions. Analysis showed only a slight depression of color amounting to about 
5 per cent of the total antimony present. 


EXPOSURE TO ARSINE 

In order to obtain comprehensive information as to whether the pro- 
duction of the wet dross and the subsequent handling of this dross 
presented any serious hazard during normal production, it was arranged 
that full scale production shduld take place, so that sampling for arsine 
could be undertaken and samples of freshly produced wet dross and 
liquated dross could be obtained for further study. 

13. Jacobs, M. B., and Nagler, J.: Colorimetric Micro-Determination of Arsenic, 
Indust. & Engin. Chem. (Analyt. Ed.) 14:442, 1942 

14. Webster, S. W., and Fairhall, L. T.: Micro-Determination of Stibine, J. 
Indust. Hyg. & Toxicol. 27:183, 1945. 
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Measurements to determine arsine exposure involved making pre- 
liminary qualitative tests and later quantitative measurements under 
operations believed to exist on the day in which the acute exposure 
occurred, 

Preliminary Investigation—-The smelter operations were completely 
shut down after the men became ill. On reaching the plant, we held a 
meeting with officials and foremen, at which it was decided to start 
operations under our supervision, so that qualitative tests could be made 
and a controlled experiment conducted to determine the effect of wetting 
the dross. 

On the morning of the first test day, the metal was brought up to 
temperature, and the aluminum ingots were added. During this opera- 
tion no indication of arsine could be found. After the addition of all the 
aluminum, the kettle, containing roughly 40,000 pounds of metal, was 
allowed to cool down as is normally done. Continued testing did not 
reveal arsine. 

On the following day, the weather was drizzling and consequently 
of high humidity. Air movement was negligible. The kettle was brought 
up to temperature for skimming. Arrangements were made for deter- 
mining the effect of moisture on the dross. Several new 30 gal. (113.5 
L..) steel drums were secured, and wetted sand was added to cover the 
bottoms. Holes were made in the covers in order to insert a tube through 
which an air sample could be taken. Just prior to skimming the kettle, 
a small amount of fresh dross was thrown into the drum, on which the 
cover was placed immediately. An air sample was taken from the drum, 
and the stain was so dark, with one stroke of the sampling pump, that 
it could not be compared quantitatively with the standards. Repeat tests 
confirmed this finding of a strongly positive arsine reaction. Following 
these tests, the skimming operation was normally conducted. 

\ir samples over the kettle again showed no arsine. After the molds 
had been filled with dross, no arsine was detected at the breathing zone, 
but it was detected in cavities between the dross and the walls of the 
molds. We deduced that the layer of rust on the surface of the molds 
held sufficient moisture to cause production of arsine. In subsequent 
skimming, therefore, the molds were heated before filling, which cor- 
rected this situation. After the dross had cooled sufficiently, it was trans- 
ferred to the liquating furnace, where it was impinged on by a flame and 
occasionally riffled, or stirred, for about an hour. The temperature of the 
furnace was held at around 1,000 to 1,300 F. During this operation, 
arsine tests gave negative results near and around the furnace. However, 
a stack of dross ingots which had stood for several hours nearby, await- 
ing liquating, showed, while still warm, arsine evolution. This evolution 
was detectable about 10 ft. (3 M.) down wind and was estimated at about 
0.1 p. p.m. Thus it was discovered that the wet dross does not have to be 
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directly wetted but may, under very humid atmospheric conditions, 
absorb enough moisture from the air to produce significant quantities 
of arsine. The liquated dross, which now was of powder consistency 
with occasional lumps, was transferred outdoors to a restricted area. 
Here it was spread in a thin layer and soaked with water, a procedure 
which was continued daily until tests showed no further evolution of 
arsine of significant proportions. 

We concluded from these preliminary tests that (1) the wetting of 
the dross caused a strong arsine reaction; (2) that under normal opera- 
tions arsine would not be present in the breathing zone of the worker 
unless there was a driving rain, deliberate wetting or other introduction 
of water; (3) that if arsine developed from the dross it could be 
indicated on very humid days directly over the dross ingots and (4) 
that some alteration of processing was necessary to produce a dross that 
would not react with water to form arsine or to treat it so that it 
would not. 


Tests Under Simulated Conditions.—It was decided to attempt to 
simulate the conditions under which the men worked and were exposed. 
Consequently, all operations were repeated in the aluminum treatment 
process, the dross was placed in ingot molds and the ingots were sprayed 
with water. It was believed this was done by the workers who died, 
since it was learned that it had been done at other times. One of us, 
equipped with oxygen-breathing equipment, stationed himself directly 
beside the molds in the path of the cloud of steam and gas as it arose 
from the molds. Other personnel were stationed at fixed distances, and 
all obtained air samples. The stains so obtained were immediately com- 
pared with the standards. In this manner it was possible to obtain some 
information on the order of magnitude of the arsine exposure. The 
results of these tests are shown in figure 5. 

Arsine concentrations of from 70 to 300 parts per million parts of 
air were found within 3 ft. (about 1 M.) of the wetted dross ingots in 
the breathing zone of the skimmers. Concentrations of 1.0 to 2.1 p. p. m. 
were found 30 ft. (9 M.) from the ingots. The magnitude of the exposure 
of workers can be visualized when comparing these results with the 
maximum safe concentration of 0.05 p. p. m. 

It is not felt that these results represent any exaggeration of the 
potential arsine exposure of workers when ingots of dross are sprayed 
with water. The data may represent an undermeasurement of exposure, 


since the day of the tests was clear and air was moving appreciably 
through the partially open refining area, in consequence both of natural 
air movements and convection currents. The maximum exposure would 
occur on heavy, humid days with negligible air movement through the 
area. On such days water may be used by uninformed workers to chill 
the ingots. 
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BEHAVIOR OF WETTED DROSSES 


Repeated analysis of the gas from the wet dross and sawdust con- 
centrate showed no stibine present. Consequently further analysis for 
stibine was omitted in future investigations. 


It was noticed that when large masses of wet dross were allowed to 
react with water, heat was evolved with resultant increase in gas 
evolution. 


Lead pot 


Cap: 40,000 les. 


> & \ 


Fig. 5.—Plan showing location of sampling points and concentrations of arsine 
found. The concentrations are stated as number of parts of arsine per million parts 
of air. 


TABLE 1.—Relative Rate of Gas Evolution at Various Temperatures 
(Wet Dross: As 0.96%; Sb 7.10%) 


136 F. 
690 


For the purpose of studying the relationship of temperature and gas 
evolution, 15 Gm. of wet dross was charged to the generator. Water 
of various temperatures was added, and the evolution rates were deter- 
mined, Table 1 shows the effect of rising temperature on the rate at 
which gas is evolved from wet dross. 
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It is important to note that at room temperature the rate of evolution 
is 49 times greater than at freezing temperature. Near the boiling point 
of water the evolution is 85 times greater than at room temperature. 

Preliminary experiments with wet dross and sawdust concentrate had 
indicated a difference in rates of gas evolution as well as in the interval of 
time between wetting and the start of gas evolution. 


Since such a difference might have importance in the consideration 
of possible control measures, we decided to repeat these experiments, 
using wet dross and sawdust concentrate obtained from the same lot of 
treated metal. Figure 6 shows the result of this experiment. The heat 
of reaction associated with the evolution of gas was not of sufficient mag- 
nitude to raise the temperature of the generator charge noticeably, owing 
to the quick dissipation of heat of the system. Thus the curves represent 
the most favorable condition one can contemplate from the point of 
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Fig. 6.—Rates at which total gas and arsine were evolved from wet dross and 
sawdust concentrate dross relative to time and temperature. 


view of exposure, since the available arsine is dissipated over the maxi- 
mum length of time. 

The curves reveal two interesting facts which are as follows: 

1. The sawdust concentrate begins to evolve gas about 2% hours 
after wetting, while the wet dross starts immediately, 

2. The rate of arsine evolution at its maximum is almost twice as 
high for the wet dross as for the sawdust concentrate. However, 
with the latter the peak rate is maintained for a longer period. 

In order to get an idea of the behavior of the two drosses under 

conditions similar to what might prevail when large quantities of the 
material are in contact with water, with resulting rise of temperature, 
calorimetric tests were conducted. Sixty grams of the material was 
added to the calorimeter and the temperature-time relationship was 
recorded. Figure 7 illustrates the progress of the evolution of gas and 
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reveals the more rapid initial reaction of the wet dross. The higher 
temperature peak of the sawdust concentrate is due to the larger volume 
of gas it produces, as shown in table 2. It will be noted that the wet 
dross evolves 437 cc. of gas, compared with 966 cc. from the sawdust 
concentrate. 


Table 2 shows other interesting results. For instance, a comparison 
of the analyses of wet dross made before and after it has reacted with 
water shows that the arsenic content has been reduced, while the anti- 


mony content remains the same, which is in conformance with expecta- 
tion, since no stibine was found in the gas. In this connection it was also 


observed that evolution of arsine ceased long before evolution of 
hydrogen ended. 
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Fig. 7.—Rates at which gas was evolved from wet dross and sawdust concentrate 
dross as determined with a calorimeter 


TasBLe 2.—Arsine Evolution of Various Drosses 


Wet Dross 


Liquated 
at About 
Sawdust 1,100 P. 
Wet Dross Concentrate for! Hr 
Elements present, per cent by weight As 091 1.38 2.20 


10.95 


57.96 


Gas volumes evolyed from 15 Gm. samples in lid br 
Hr 


Maximum concentration of arsine found in 
gas, per cent by volume 


pu of residual sludge 


Flements present in sludge, per cent of dry As 0.22 
weight 


Perhaps the most important finding from the point of view of control 
measures is the performance of the liquated wet dross. Although the 
total gas evolved dropped from 437 cc. to 351 cc., and the maximum 
arsine concentration dropped from 22.5 per cent to 15 per cent, it is 
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obvious that the liquating treatment is relatively ineffective as a means 
of reducing the arsine hazard of the handling of the material. 
Chemistry of Arsine Evolution—Up to the time of the present 
investigation it had been assumed that the arsine was produced by 
hydrolysis of a compound, aluminum arsenide, supposedly formed by 
combination of aluminum and arsenic in the drossing operation. Mellor ™ 
cited F. Wohler as stating that 
when a mixture of powdered arsenic and aluminum is heated, a dark 
grey powder is formed with incandescence and the resulting aluminum arsenide 
is decomposed slowly by cold water, and rapidly by hot water, with the evolution 
of arsine. O. A. Mansure found that the two elements unite to form a compound, 
trita diarsenide AlsAs:,. The action commences at about 750°C. and a low 
pressure where yellow arsenic is formed and acts upon the aluminum. The com- 


pound AlAs: is stable at high temperature, but begins to break up at lower 


temperature. When the compound breaks up yellow arsenic is first formed. .. . 


The compound AlAs, is a brown amorphous powder which looks like iron rust 
and does not melt up to the temperature of fusion of silica (about 1600° C.). It is 
very reactive and evolves arsenic trihydride freely when exposed to moisture, 


Early in our investigation we felt considerable doubt that the cause 
of the evolution of arsine was the hydrolysis of the aforementioned 
aluminum arsenide. First, we did not observe any of the aforenoted 
phenomena during the aluminum treatment, such as incandescence, pro- 
duction of yellow arsenic or brown powder. Second, if the evolution of 
arsine was due to hydrolysis of any form of aluminum arsenide, one 
would expect 100 per cent arsine to be formed. Analysis of the gas from 
the wet dross showed, however, a maximum of about 23 per cent arsine, 
0.5 to 1.0 per cent oxygen and the remainder hydrogen with a trace of 
hydrogen sulfide. Furthermore, evolution of hydrogen continued even 
after analysis showed no trace of arsine in the gas. Experiments also 
showed that if elemental sulfur was added to the wet dross, strong 
evolution of hydrogen sulfide took place. If a solution of potassium 
nitrate was added, ammonia was produced. These facts pointed to the 
probability that arsine was formed by reduction of arsenic from nascent 
hydrogen. However, this brought up the question of how the hydrogen 
was formed. It is known, of course, that aluminum will react with an 
alkaline solution to form hydrogen, but in our experiments with wet 
dross ordinary tap water with a fy of 5 or even distilled water produced 
gas at a high rate. 


The thought presented itself that perhaps aluminum if present in a 


finely divided state, as it may be in wet dross, might, owing to its large 


surface area, hydrolyze at a sufficiently rapid rate to give off measurable 

volumes of hydrogen. We first contemplated synthesizing wet dross by 
15. Mellor, J. W.: A Comprehensive Treatise on Inorganic and Theoretical 

Chemistry, New York, Longmans, Green & Company, 1946, vol. 9, p. 68. 
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melting a quantity of lead and aluminum together without any arsenic 
and antimony present. This project was, however, abandoned as unnec- 
essary alter our subsequent experiments had proved successful. 

(Juantities of finely atomized lead and aluminum metals of highest 
purity were secured, the fineness of which was such that over 95 per 
cent passed through a 325 mesh screen. Tests showed that the powders 
were of about equal particle size. Samples of these powders were charged 
into the gas generator as previously shown in figure 4. A quantity of lead 
powder alone, aluminum alone, mixtures of lead and aluminum and a 
mixture of lead, aluminum and powdered elementary arsenic or antimony 
were each tested after the system had been filled with water, The results 
shown in table 3 were obtained 

Thus it was observed, perhaps for the first time, that if a finely 
powdered mixture of lead and aluminum comes in contact with water, 
a rapid evolution of hydrogen will take place. The reaction was exo- 


thermic, and the-rate of evolution increased with increase of temperature ; 


Paste 3.—Gas Generation from Metal Powders 


Material in Generator 


Evolution of Hydrogen 
None after 5 days 


Lead 
Aluminum None after 5 days 
Aluminum and lead Immediate, with increasing rate 

Immediate, with increasing rate, and no stibine 
Immediate, with increasing rate, and arsine 
Aluminum and arsenic None after 5 days 


Aluminum, lead and antimony 
Aluminum, lead and arsenic 


thus the action of the experimental mixture paralleled in performance 


that of the wet dross and the sawdust concentrate, 


It is difficult to explain the behavior of aluminum-lead mixtures by 
the theory of hydrolyzation alone. One explanation which seems prob- 
able is that of electrolysis created by the difference 


in electrical potential 
of individual aluminum and lead particles, 


The fact that oxygen was 
present in the gas evolved from wet dross seems to support the electro- 
lytic theory. Further, the fact that the rate of evolution increases when 
the conductivity of the water is increased by adding a neutral salt bears 
out the same assumption. In one experiment, for instance, distilled water 
was added to a quantity of the mixture, and to an equal quantity was 
added 1 per cent sodium chloride solution. The rate of the evolution of 
gas was about 8 times greater in the latter case than in the former. It 
is, of course, possible that hydrolysis takes some part in the reaction. 
For instance, at the start of the evolution of gas from “wet dross” the 
Pu of the water was about 5, but after the reaction ended it was about 9. 
Incidentally, in the Indiana case, lime was added to the dross presumably 
to reduce the evolution of arsine. Experiments in the laboratory showed 
such treatment having a strongly opposite effect, 
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In order to study further the role of lead in the reaction, other 
experiments were conducted. Samples of lead-aluminum powder mix- 
tures were charged into the calorimeter previously described (fig. 4). 
It was felt that if the reaction was due exclusively to hydrolysis of the 
aluminum, equal amounts of the latter should give not only equal rise 
in temperature but also equal speed of reaction. For this reason the 
amount of aluminum was kept constant while the amount of lead was 
varied. The mixtures all contained 20 Gm. of aluminum, to which had 
been added 10, 20, 40 and 80 Gm. of lead, respectively. The temperature 
rise of each mixture was plotted on a chart, and the results are shown 
in figure 8. 

It was noticed that while there was an approximately equal rise in 
temperature, the interval of time between wetting and the peak of evolu- 
tion was vastly different with the different compositions. The higher the 


20 2 
HOURS 


Fig. 8.—Time required by various lead-aluminum mixtures, after wetting, to 
reach maximum gas evolution. 


ratio of lead to aluminum, the faster the mixture reacted. Thus, for 
instance, the mixture having twice as much lead as aluminum reached its 
peak in 5% hours, while that having half as much lead as aluminum 
reached its peak after 34'2 hours. 

These experiments illustrate that if aluminum metal is dispersed 


into lead, whether in a molten state or by mechanical mixing of finely 


ground powders, the resultant mixture will, if allowed to come in contact 
with water, produce hydrogen which if an arsenic compound is also 
present produces arsine. 


CONTROL MEASURES 


It was evident from our experiments that no water supply should 
be available in the aluminum treatment area, in order to prevent deliber- 
ate wetting of the dross on extremely warm days. However, it was also 
equally evident that attention must be directed to the possibility of 
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making a dross which would not evolve arsine when wetted or imme- 
diately treating it so that it would not. The danger of wetting was too 
great to allow this possibility to be ignored, because the dross remained 
reactive even after liquating. Therefore, a dross pile stored, after process- 
ing, outside the plant would require continuous observation until com- 
pletely leached by wetting. Furthermore, leaching may give a false sense 
of security, since im cold weather the evolution of gas is very slow and 
nay not be re adily detected. This may result in accumulation of large 
quantities of highly potent material which will become reactive in warm 
weather. 


The manufacture of a nonreactive dross was considered impossible, 
and therefore attention was centered on the immediate treatment of 
dross to render it nonreactive. The “wet dross” method required casting 
of the dross into ingots for handling and liquation (heating) to remove 
the occluded lead. Since it was in the casting of the dross that wetting, 
in all probability, occurred, elimination of the casting appeared to be an 
advantageous step. In observing the “sawdust concentrate” method in 
another plant we noted that the dross was of black. powder-like con- 
sistency, This method did not require casting of the dross or subsequent 
liquation, The sawdust concentrate dross could be dropped into a 
container and transported immediately outside the plant. However, this 
would not be a complete solution, since the dross made by this method 
was also highly reactive with water, forming arsine. 


It had been our early opinion that leaching was not the best method 
of treating the dross. We believed, however, that r vasting of the “sawdust 
concentrate” dross could possibly stabilize it so that it would not react 
with water. If this proved successful, the aluminum treatment could be 
done by the “sawdust concentrate” method and the dross so secured 
could be immediately roasted to produce a stable compound. Conse- 
quently, a quantity of sawdust concentrate was charged into a muffle 
furnace and held at 1,800 F. while the charge was constantly riffled to 
produce maximum oxidation. It was noticed that the oxidation was 
accompanied by occasional incandescent flashes, presumably due to burn 
ing of aluminum. Approximately a quarter of the charge was removed 
from the furnace at 15 minute intervals. Samples of different portions 
were subsequently placed in generators and tested for gas evolution and 
for arsine. The results are shown in table 4 

lhese experiments showed that there was a marked reduction in the 
gas volumes obtained from the dross as the roasting progressed, and 


an even more spectacular reduction of the arsine percentage of the 


evolved gas. It was evident from these findings that it was possible, by 


roasting the sawdust concentrate at 1,800 F., to destroy its ability to 
produce arsine.. Undoubtedly, this is due to the oxidation of lead and 
aluminum 
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We concluded, therefore, that the aluminum treatment would be 
conducted in the safest manner if done by the “sawdust concentrate” 
method with the dross being immediately roasted for at least 1 hour at 
1,800 F. The period of time for roasting will depend on the type of 
furnace utilized. Where good riffling is not possible a longer period than 
1 hour may be necessary. We did not study the effect of roasting at 
lower temperatures, since the company felt this procedure was practical. 
It was recognized, however, that the “sawdust concentrate” method 


produces a dustier dross with an increased lead hazard, but this could 


be controlled by exhaust ventilation, good housekeeping and cooperation 
of the workers. \dditional measures recommended were periodic test- 
ing of the dross after roasting, by wetting samples in bottles in which a 
strip of mercury bichloride paper is suspended : testing of the area when 
the dross may have become accidentally wetted by rain before allowing 
work to proceed ; and instruction of supervisors and workers concerning 
the proper technics and the dangers of wetting unroasted dross. The 


TasLe 4.—Effect of Roasting on Sawdust Concentrate 
Sawdust Concentrate Roasted 
t 1,800 F. for 
% Hr % Hr 1 Hr. 
Total gas evolved in I44 br. from 15 ¢ 
sample i if 7 ce 17 ee 


Maximum amount arsine found ‘ 7 : b 0.00% 


sampling of air and dross and the testing could easily be conducted, 


since laboratory personnel were available. 


COMMENT 

The danger of arsine poisoning in the smelting and refining of 
secondary metals, in which the process of the addition of aluminum is 
used for the purpose of removing arsenic and antimony as impurities, 
has apparently not been fully appreciated either by the industry or by the 
profession industrial medicine and hygiene. The drosses secured in this 
processing are highly reactive and evolve arsine when wetted. It is 
apparent, therefore, that workers should be acquainted with the hazards 
of this operation and carefully cautioned as to the need for preventing 
the dross from coming in contact with water at any time. 

In the commonly known chemical literature there is a lack of infor- 
mation regarding the chemical activity by which arsine is evolved from 
these drosses. We question the belief that in this process a compound 
known as aluminum arsenide is formed which is decomposed when it 
comes in contact with water, with the evolution of arsine. Our opinion 
is based on the fact that we have been able to demonstrate that arsine 
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is formed from these drosses through the reduction of arsenic by nascent 
hydrogen. We have demonstrated that the greatest percentage of gas 
formed in this reaction is hydrogen, and we have further demonstrated 
that the mixing of finely divided aluminum and lead powders in the 


presence of arsenic will result in the formation of arsine when the mix- 


ture is wetted, while a mixture of aluminum and lead powders alone will, 
when wetted, form hydrogen. In view of our experiments we feel that it 
is difficult to explain the formation of hydrogen by the theory of hydro- 


lyzation alone. We can only conjecture as to a possible explanation of 


this reaction, but it is our opinion that possibly electrolysis is created 
by the difference in the electrical potential of the individual aluminum 
and lead particles in the presence of water. The fact that oxygen i 
present in 


the gas evolved from this reaction appears to support the 


electrolytic theory. We do not imply that there is nv possibility of hydro- 


lyzation occurring in some part of the reaction, but we feel that it is not 
the entire explanation of the chemical phenomenon which results in the 
formation of arsine. 


The 2 deaths that occurred in this instance appear to represent typical 
cases of arsine poisoning. The symptoms of vomiting, severe hemolysis 
and early anuria appear to indicate that these men suffered a most acute 
exposure. This is further borne out by our experimental work in the 


field, in which we attempted to simulate the conditions under which it 
The fact that the safe 
maximum concentration for arsine is extremely low and the fact that 
it is a severe hemolytic poison necessitate extreme precaution in the 
utilization of this process. The “sawdust concentrate” method, it is 
felt, would be preferable to the “wet dross” method, 
produced need not be 


was felt that these men had been exposed, 


since the dross 
cast into molds to facilitate its handling, nor does 
it have to be liquated for the removal of some of the 


occluded lead. 
Both drosses, however, 


are highly reactive when wetted and the danger 
of wetting is too great to allow any storage of these drosses without 
their being constantly supervised until such time as they have been com- 
from the evolution of 
e have indicated the need of immedi- 
ately roasting the dross at a temperature of approximately 1,800 F. for 
a period of at least 1 hour in order that it may be safe in the event that 
it is wetted 


pletely leached or roasted to render them free 
arsine when wetted. However, w 


The hazards of the process place on industry considerable responsi- 


Such responsibility can be met only by 
constant supervision of the process and testi 


bility for its safe utilization 


ig of each batch of dross 
after roasting, to insure that it is free from the 


formation of arsine when 
wetted 
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SUMMARY 


AND RECOMMENDATIONS 


As a result of 2 deaths a study was made of the arsine hazard which 


developed in the smelting and refining industry. The process involved 


is that in which aluminum is added to molten lead alloy to remove 


arsenic and antimony. 
The deaths indicated acute arsine exposures and were preceded by 


the principal symptoms of vomiting, severe hemolysis (1,500,000 and 
2,700,000 erythrocytes), leukocytosis (16,600 leukocytes) and anuria. 


Extensive field tests indicated arsine exposures of 300 parts of arsine 


per million parts of air directly over ingots of dross when these were 


wetted. It is shown that wet dross and the sawdust concentrate dross 


are highly reactive when wetted but that roasting of the latter for at 


least 1 hour at 1,800 F. will stabilize it in preventing the evolution of 


arsine. 


RECOM MENDATIONS 


The following recommendations are suggested for control of the ‘ 


process 
1. All sources of water should be removed from the aluminum treat- 
ment area. 


~ 2. The “saw dust concentrate” method should be employed in the i 
process. 

3. All dross should be immediately roasted for 1 hour, or longer, i 


until the dross is not capable of forming arsine when wetted. In the 


event that at times the material cannot be processed, it should be stored f 


in metal containers which will preclude wetting under any condition. 


4. Exhaust ventilation should be provided for the aluminum treat- 
ment kettle and for the skimming operation. 


5. Workers should be instructed to keep in mind the hazards of the 


work and to report any discoloration of urine or feeling of nausea 


immediately. 


6. Periodic red and white blood cell counts should be made for all 


workers engaged in the process. 


1800 West Fillmore Street. 
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COPROPORPHYRINURIA AS AN 


INDEX OF LEAD ABSORPTION 


WILLIAM S. JOHNSON, Sc.B. 
Industrial Hygienist, Bethlehem Steel Company 
AND 


NEWTON WHITMAN, MSS. 
industrial Hygiene Chemist, Bethichem Steel Company 
BETHLEHEM, PA. 


N 1892 Garrod? reported a pathologic increase in urinary porphyrins 

in cases of human lead poisoning, and in 1895 Stokvis * confirmed this 
finding both in human cases and by experiments with rabbits. Since 
that time a number of investigators have shown that porphyrinuria is an 
expected finding in certain pathologic conditions, such as congenital por- 
phyria, cirrhosis of the liver, pernicious anemia and hemolytic jaundice, 
as well as poisoning from arsenic, acetanilid, paraldehyde and morphine.® 
In 1941 Kark and Meiklejohn * postulated that porphyrinuria from lead 
poisoning was a consequence of defective synthesis of hemoglobin. 
However, this theory is not universally accepted. 

In 1948 de Langen and ten Berg® reported that porphyrinuria 
appeared as an early sign of lead absorption and that it could be dem- 
onstrated by the characteristic fluorescence of the porphyrin content 
under Wood’s filter. 

In 1947 Watson and Larson * published an excellent and exhaustive 
report on the chemical, metabolic and physiologic characteristics of the 
porphyrins. For a comprehensive understanding of those aspects the 


reader is referred to Watson’s paper. 
1, Garrod, A. E.: The Occurrence and Detection of Hematoporphyrin in the 
Urine, J. Physiol. 13:598, 1892 


> 


2. Stokvis, B. J Zur Pathogenese der Hamatoporphyrinurie, Ztschr. f. 
klin. Med. 28:1, 1895 


3. Watson, C. Jes and Larson, E. A 
and Disease, Physiol. Rev. 27:3, 1947 


Che Urinary Coproporphyrins in Health 


4. Kark, R. and Meiklejohn, A. P The ‘Significance of Porphyrinuria in 
Lead Poisoning, J, Clin. Investigation 21:91, 1942 


5. de Langen, C. D., and ten Berg, J. A. G.; Porphyrin in the Urine as a First 
Symptom of Leadpoisoning, Acta med. Scandinav. 180:37, 1948. 
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It is the purpose of this report to present a method of screening 


urinary specimens received for lead analysis and to present the findings 
in a preliminary study of 294 cases of suspected lead absorption 


METHOD 


Each sample of urine submitted to the laboratory for lead analysis was exam- 
ined for coproporphyrin. The specimens were collected from men of various ages 
and occupations in a number of different plants. Because of the availability of 
records of previous lead determinations, it was possible to predict which persons 
were likely to demonstrate increased porphyrinuria, and this prediction was veri 
fied. Persons previously excreting increased amounts of lead, above the normal 
level, were found to have increased porphyrinuria 

The method of de Langen and ten Berg ® was slightly modified in that but 5 
cc. of urine was used. This was required to preserve as nearly as possible the 
original volume of the specimen for subsequent lead analysis The 5 ce. sample 
was acidified with several drops of chemically pure glacial acetic ac id, and 5 ce. 
of ether was added, The sample was shaken vigorously and the ether layer was 
examined for fluorescence under ultraviolet rays in a dark room It was discov- 
ered early in the study that in some cases excessive acidification resulted in the 
production of a gelatinous ether layer which masked the fluorescence. In every 
case it was found that 6 drops of acetic acid was sufficient tor acidification 

The source of ultraviolet radiation used emits rays of a wavelength of 3,660 
angstroms. This seems to be of importance since some portable “black lights” do 
not emit ultraviolet radiation of proper wavelength to cause the coproporphyrin 
to fluoresce. 

Standards were made by introducing into normal urine known amounts of 
coproporphyrin and extracting it into an ether layer The test tube was then 
sealed with paraffin to preserve the ether layer. Colors obtained were compared 
with those used during the study. It is believed, from the information gained 
by construction of the standards, that grade 1 fluorescence would be produced by 
coproporphyrin III in a concentration of approximately 0.50 mg. per liter of 
urine, grade 2 fluorescence in concentrations of approximately 0.75 mg. per liter, 
grade 3 in a concentration of approximately 1.00 mg. per liter, grade 4 in concen 
trations of approximately 1.25 mg. per liter, grade 5 in concentrations of 1.50 mg 
per liter and grade 6 by coproporphyrin III in excess of 1.75 mg. per liter of 
urine 

An arbitrary scale was devised to describe the fluorescence of the seven groups: 


Group 1—No reddish fluorescence 
Group 2—Faint or doubtful pink 
Group 3—Pink 

Group 4—Strong pink to definite red 
Group 5—Red 

Group 6—Deep red 


Group 7—Very deep red 


The table shows the results of the study 


In the chart is given a scattergram showing the distribution of individual tests 
for coproporphyrin and lead concentration. 
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‘tof Lead Absorbed as Determined by Fluorescence of Coproporphyrin 


Lead Content 
Grade of Lower Upper Mean 
Percentage Pluo- Limit, Limit, Value, 
Group of Total rescence Mg./L. Mg./L. Mg./L. 
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Relationship of fluorescence to lead concentration: The chart shows, by 
means of squares representing individual tests, 
grade of fluorescence ( 


which 


the proportion of cases of a given 
corresponding to a given content of coproporphyrin) in 
a given lead content was found on lead inalysis 
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COMMENT 


It will be noted in the table that the mean values and the upper limit 
values increase with the grade of fluorescence but that the lower limits 
for grades 3 and 5 indicate that some specimens contained increased 
amounts of coproporphyrin without showing a corresponding increase 
in lead concentration. Since all the specimens collected for lead analysis 
are “timed” specimens (i.¢., the volume of urine excreted in a given 
time, usually two to three hours, by the person concerned), the volumes 
obtained are generally less than 200 cc. The volumes of the specimens 
showing grade 3 fluorescence but lead concentrations within normal limits 
were all greater than 200 cc. No conclusion is implied in the foregoing 
statement ; it is only to point out that the larger volume of the specimen 
was the only apparent common-difference factor between the high 
porphyrin—low lead specimens and the rest of the group. 

It is also believed, as a result of observations during the study, that 
this method can be made semiquantitative. This conclusion is supported 
by the recently published work of Maloof * and of W aldman and Seid- 
man,’ although both these studies dealt with urines of much greater lead 
concentration than those available in this series. It will be noted that the 
highest lead concentration found in this study was 0.36 mg. per liter. 
It is likely, therefore, that with greater lead concentrations and with a 
more reliable quantitative method of measuring fluorescence, such as 
that used by Maloof,* the method can be made roughly quantitative for 
lead concentrations. It is our intention to continue our present study 
toward that end. 

It can be postulated further that where standards can be prepared, 
the specimens which are being screened showing the characteristic fluor- 
escence resulting from no more than 0.50 mg. porphyrin per liter of urine 
can also, with rare exception, be coysidered to contain no more than 
0.18 mg. of lead per liter of urine. 

During 1 month of the 11 month period covered by this study, one 
of the authors (W.S. J.) ingested 2 mg. of lead daily (in the form of 
lead acetate) in order to determine how soon excretion would be noted 
in the urine and how soon porphyrinuria would occur. It was observed 
that elevation of urinary lead was soon established, after 5 days, but that 
porphyrinuria lagged by about 12 days, and disappeared 16 days after 
ingestion was stopped, at which time lead excretion was again within 


6. Maloof, C. C.: Role of Porphyrins in Occupational Diseases : Significance 
of Coproporphyrinuria in Lead Workers, Arch. Indust. Hyg. & Occup. Med. 1:296 
(March) 1950. 

7. Waldman, R. K., and Seideman, R. M Reliability of the Urinary 
Porphyrin Test for Lead Absorption, Arch: Indust. Hyg. & Occup. Med. 1:290 
(March) 1950, 
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normal limits. One group of 24 specimens submitted for lead analysis 
came from men who had been employed for only 18 days following a 
month long lay-off. Of this group, 22 specimens were shown to contain 
varying amounts of coproporphyrin. Two of the specimens showed no 
red fluorescence, but both, on analysis, showed increased urinary lead. 
Both cases appear under group | in the scattergram at the level of 0.19 
and 0.34 mg. of lead per liter. These cases seem to support the conclu- 
sion, based on the ingestion of lead by one of the authors, that increased 
porphyrinuria requires some time for its establishment. It is apparent 
that at the beginning of an exposure, if these cases may be used as a 
criterion, porphyrinuria is established only after a period of 12 to 18 
days. This observation was later strengthened by a second specimen 
taken 6 months later from the 2 men showing no initial porphyrinuria. 
These specimens showed grade 6 fluorescence, and lead analysis showed 
0.25 mg. per liter and 0.20 mg. per liter, respectively. These observa- 
tions seem to indicate that at the very beginning of exposure the attempt 
to demonstrate porphyrinuria would not be a valid test for excretion of 
lead. It must also be emphasized that increased porphyrinuria is not 
specific for lead. Nevertheless, it is believed to have been shown that in 
cases of well established increased excretion of lead, porphyrinuria is 
present and can be demonstrated. 


SUMMARY 

The method of de Langen and ten Berg ® for the determination of 
urinary coproporphyrin was modified to serve as a method for screening 
lead-urine specimens on the basis of the characteristic red fluorescence 
ot coproporphyrin. 


[wo hundred and ninety-four urine specimens from workers who 


had undergone various lead exposures were examined for both copro- 
porphyrin and lead. 


\ table of results is presented in which the data are divided into 
seven groups according to degrees of red fluorescence. There is good 
correlation between the mean and degrees of fluorescence. Of the entire 
group of specimens, 2 showed no red fluorescence when urinary lead con- 
centrations exceeded 0.15 mg. per liter. 

It appears that at the beginning of a lead exposure, porphyrinuria is 
not established as quickly as elevation of urinary lead. 

It is stated that with further refinement the method can be made 
roughly quantitative for urinary lead 


Dr. C. J. Watson, of the University of Minnesota Medical School, 


provided 
the coproporphyrin used in the preparation of standards 
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HE EXTREME toxicity of inhaled cadmium compounds has been 
studied to some extent by industrial hygienists During an 


investigation of therapeutic agents for cadmium poisoning it was desired 


to follow the distribution of cadmium compounds in the body and to 
determine the effect, if any, of each therapeutic agent on this distribution. 


The radioactive tracer technic was chosen because it was rapid enough 


to allow the use of a number of small animals and sensitive enough 


so that ordinary toxic doses of cadmium (LD,,9 or less) could be 


followed even when diluted by body tissues. 


EXPERIMENTAL PROCEDURI 


The isotope used was cadmium 115 (half life 2.5 days, Emasx 1.11 mev), 


in the cyclotron The 


prepared by deuteron bombardment of metallic cadmiur 


only significant contaminant was cadmium 117 (half life 3.75 hours), which had 
* Present address: Department of Surgery, University Hospitals, Cleveland 6. 
From the Departments of Biochemistry and Physiology, University of Chicago 


This is the material of the report of June 30, 1944 made by Project OEM 


cmr-114 to the Committee on Medical Research 

1. Prodan, L.: Cadmium Poisoning: I. The History of Cadmium Poisoning 
and Uses of Cadmium, J. Indust. Hyg. 14:132-155, 1932; Cadmium Poisoning : 
II. Experimental Cadmium Poisoning, ibid. 14:174-196, 1932. Ohio Department of 
Health, Columbus, Ohio: Cadmium and Its Compounds, 1940. Division of Indus- 
trial Hygiene, National Institute of Health, United States Public Health Service 
Cadmium Poisoning, Pub. Health Rep. 57:601-612, 1942. Fihner, H., and Blume, 
W.: Industrial Cadmium Poisoning, Arch. f. Gewerbepath. u. Gewerbehyg 
§:177-184, 1934. 
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decayed to insignificant proportions by the time measurements were made. A 
determination of decay rate on our material gave a half life of 2.5 days—identical 
with that of cadmium 115 

In most of the experiments, animals in a 46 L. chamber breathed an aerosol 
made by atomizing a cadmium chloride (Cd( lz) solution (2.9 uc/mg. Cd) from 
a glass-baffled atomizer (fig. 1). ‘This atomizer, designed by Mr. Albert Sperry, 
operated optimally at a pressure of 12 Ib per square inch (843.5 Gm. per square 
centimeter) and put out 0.4 cc. of solution l of air each minute. Particle 


size (gravity slide method) was found t b <a lo conserve material and 


CAPILLARY 
4££0 


RESERVOIR 


RETURN 


Fig. 1.—Moulton all-glass atomizer (about two-thirds actual size). 


conducted for 5 minutes at the begin- 


ning of exposure and again at about 14 minute S, 


have results reproducible, atomization was 


when the concentration had fallen 


to 50 per cent of its 5 minute value. During atomization a small fan was run 


at 120 r.p.m. Chamber concentrations were checked by pulling a measured volume 


of chamber content through an asbestos mat, washing the aerosol off the mat 


and analyzing colorimetrically (cadmium sulfide in acacia? modified) and by 
radioactivity count. The colorimetric 


method gave results 16 per cent higher 
2. Hessel, G.: Researches on the Fate of Cadmium After Parenteral 
Administration, Biochem Ztschr 177:146-155, 1926 
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on the average than the radioactivity determination, but by either method the 
average concentration could be made quite close to 0.1 mg. per liter for hour, 
which is the LCs» for mice. 

In one experiment, CdS containing isotopic cadmium was diluted with 30 to 
6) times its weight of barium sulfate (BaSO,), thoroughly mixed and powdered, 
and dispersed from a cartridge with several blasts of air In 2 dogs under 
anesthesia, Cd*Clz and Cd*S were administered by intratracheal insufflation. In 
another dog and 2 rabbits, Cd*Cl. was given intravenously. In an additional experi- 
ment the metal organic complex Cd*(BAL)s was injected intravenously into mice. 
In all these experiments the concentration of radioactive tracer was adjusted so that 
analyses would be possible in all desired tissue samples. 

The therapeutic agents used were 2,3-dimercaptopropanol (British anti-lewisite), 
designated as BAL, and the monoglycine methylene mercaptide of BAL, desig- 
nated as KD-9. The exact dosage schedule for each experiment is shown in 
table 1. 

The therapeutic agent to be tested was injected immediately after exposure 
of the animal. Then, in all inhalation experiments except the first two the animals 
were made to swim in a solution of a synthetic detergent * and were rinsed with 
two water washes. When the skins of animals so washed were removed and 
scrubbed once with the detergent solution and once with water, the cadmium 


recovered from the combined washes was only 20 per cent of that recovered by 


the same procedure from unwashed controls. Removal of cadmium containing 
dust from the fur prevented later ingestion and consequent imaccuracy in the 
estimation of total body content. Zero time animals were killed before the wash; 
all others, at the desired postexposure time Tissues were dissected out and 
ashed before estimation of activity. In the first three inhalation experiments, a 
wet ash with sulfuric acid and hydrogen peroxide * was used to remove organic 
material, Later, a dry ash was found to be more accurate as well as more eco- 
nomical of time. Tissue samples were weighed directly into porceiain ashing 
capsules, dried at 110 C. for 12 hours, weighed, and ashed at 550 C. for 24 hours 
in a muffle furnace. The ash was distributed uniformly by adding 1 cc. of a 10 
per cent solution of calcium phosphate in hydrochloric acid and evaporating to 
dryness. The self absorption of the salt (approximately 10 per cent of the total 
count) makes the variation of ash self absorption negligible and at the same 
time insures regular distribution, so that the sample may be counted in the same 
vessel in which the ashing was done. There is a consistent difference of approxi- 
mately 15 per cent between the wet and dry ash experiments, the latter being 
higher. Erratic results obtained on a test icimeration with no tissue present were 
due to active isotopes dissolving in the porcelain vessel and were not encountered 
in the presence of tissue. 

Radioactivity measurements were made with an argon alcohol filled, mica 
windowed, Geiger-Miiller tube connected to a scaling circutt and electromagnetic 
recorder. The operating voltage was chosen at the center of the plateau of the 
tube to avoid changes in count due to slight fluctuations of voltage. To reduce 
the probable error of counting to <3 per cent, no fewer than 1,000 counts were 
read 2 times on each sample. To avoid errors due to inertia of the mechanical 

3. The detergent used was tergitol® penetrant, produced by Union Carbide 
& Chemical Company. 

4. Koch, F. C., and McMeekin, T.: A New Direct Nesslerization Micro- 
Kjeldahl Method and a Modification of the Nessler-Folin Reagent for Ammonia, 
J. Am. Chem. Soc. 46:2066-2069, 1924. 
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counter at high speeds, no sample was read while it gave counts of >7,500 per 
minute. Counts were corrected for background reading, and standards made from 
the original solution were counted twice daily for comparison. The standards 
for any given day were plotted on semilog paper, and the straight line so obtained 


was used for interpolation of standard values 


RESULTS 
A summary of all experiments is given in table 1. The retention 
of inhaled Cd is given in table 2. The distribution of Cd in mouse 
lung lobes and dog lung regions is given in tables 3 and 4. The time 


Taste 2A.—Retention of Inhaled Cadmium in Mice 


Amount* Micrograms of Cadmium Reeovered in 
of 
Cadmium Respir. 
breathed, Tract Total Retained, 
Mice ug Treatment Lungs Wash Liver Kidneys Gut Careass ue 


6 1s None 0.38 0.13 ‘ 19 10.5 
6 None 2.5 1.0 1.1 5.2 23.0 
BAL pro- 10.0 . ) 64 16 15.5 

phylactie 
None 46 l ) 15.5 


* ‘This was estimated on the basis of 140 respirations per minute, 0.2 ce. tidal alr and the measured 
aerosol concentration 
+ This was estimated in terms of experiment I (3) 


Taste 2 B.—Retention of Inhaled Cadmium im Dogs 


Micrograms of Cadmium Recovered In 


Amount of Upper Lungs, 

Cadmium Respir Trachea 
Jreathed, Tract 
Trachea’ Liver Wash 


* Determinations were not made on other parts of 


course of distribution of Cd in tissues and excreta as exemplified in 


experiment I(6) is presented in figures 2 to 6 Data from the other 
CdCl, experiments are completely comparable and are not presented 
in detail. Figures on blood and bile are given in table 5. Results of 
experiment I(2), with CdS, are presented in table 6. The organ 
concentration of Cd is given in table 7. 

Retention.—It is evident from the curves that most of the inhaled 
CdCl, has already passed the lung barrier by the termination of 
exposure. All extrapulmonary samples from animals killed immediately 
after exposure show an appreciable cadmium content, and this is 
increased up to 6 hours, without an equal decrease in lung content. 


ae 
: 
4 
Exper 
I (3) 
‘ x 
: ae 
x 
; 
3 
Liver 
Respir 
Dog Wase * 
De (A) 3.600 22 ose 23.7 25.7 
: (B) 15,830 1,540 5 103 11.6 12.7 
(©) 3,480 870 8 27 600 25.3 40.6 
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The lung decrease, 1.4 pg., must be compared with 13.0 yg. total 


content of liver, gut and gut wash. For this reason total body content 


must be used to calculate retention of the inhaled aerosol. 


In the case 
of 


mice (table 2A) tidal air could not be directly determined on the 
exposed animals, but from a set of independent determinations the 
figure of 28 cc. per minute (140 respirations of 0.2 cc. each) is 


a 
usable average. 


On this basis, the average retention of inhaled Cd in 
mice ranged from 10.5 to 23 per cent in five experiments. When 
anesthetized dogs were used (table 2B) lung values 


were obtained 
by 


averaging the content of 6 weighed samples (from the apex, the 


TasLe 3.—Distribution of Cadmium in Pulmonary Lobes of Mice 


ag./Gm 
Wet Weight 
Lung Sample (Average) Animals 
Upper lobe, rt. lung 23 
Lower lobe, rt. jung... 23 6 
Upper lobe, it. lung........ 24 6 
Lower lobe, It. lung. 18 6 
Upper and middle lobes, rt. lung ‘ dese 2.6 12 
Lower and subeard. lobe, rt. tung... 17 
Upper and lower lobe, It. lung 2.7 2 


Taste 4.—Distribution of Cadmium (ug./Gm. Wet Weight) in Pulmonary 


Regions of Dogs 


Dog 2A Dog 2B Dog 2C 

(Lying on (Lying 10 degrees (Lying on 

Region of Lung back) to left) right side) 
Apex, rt. lung.... 29.4 5.1 14.6 
Apex, it. lung.... 13.2 8.9 9.5 
Base, rt. lung.... 7.4 44 5.3 
Base, It. lung.. 17 2.2 48 
Hilus, rt. tlung..... 36.0 9.6 10.6 
Hilus, It. lung..... we 22.7 5.7 12.9 


hilus and the base on each side). Hence, these are only approximations. 
In this series, lung alone retained 20 per cent of inhaled aerosol, and 
another 15 per cent was found in the upper respiratory tract. When 
the content of the analyzed organs is added to this, the retention in the 
dog exceeds 40 per cent of inhaled aerosol. There is no simple 


explanation for the difference between the values for mice and dogs. 

in which mouse lungs were analyzed 
(table 3) no significant differences could be demonstrated 
between lobes. Here again, most of the Cd had already left the lung 
by the time the samples were taken. Similarly in the dogs, when 
portions of the lung were analyzed (table 4), no significant differences 


could be found between apex, base and hilus on either side with varied 
postures, 


In one series of experiments 
by lobes 
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Distribution and Fate——As noted already, the Cd content of the 
lungs of Cd*Cl,-exposed, untreated mice falls in 12 hours to 65 per cent 
of the zero time value. After 12 hours the change in lung Cd is 
negligible, even to 120 hours; the residual material is fixed in the lung. 
In 12 hours, liver content increases some 3.5 times, then stays constant. 
The curve for kidney closely parallels that for liver, but the absolute 
values for kidney make a negligible contribution to the distribution 
figures. Both gut and gut wash values go through a maximum—the 
former at 2 hours, the latter at 6 hours. This is understandable in 


18 42 48 


Fig. 2—Time course of cadmium distribution. The cadmium contents of the 
tissues and excreta are represented as follows: lung, by circles and a solid line; 
liver, by crosses and a dash line; kidney, by triangles and a broken line; gut, by 
squares and a solid line; gut wash, by diamonds and a solid line. 


view of the fact (see section on treatment) that the intestine is the 
normal route of cadmium excretion. The drop in gut wash is probably 
due to defecation. 

When Cd*S§ is inhaled, virtually all is retained in the lung (table 6). 
The accretions in other organs parallel the findings with Cd*Cl, but 
on a minute scale. 

A somewhat analogous situation occurs When a dose of BAL is 
given immediately before the animal is exposed to Cd*Cl,. Under 
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these circumstances the lung Cd content is 2 to 3 times as great as 
with no BAL or with BAL administered after inhalation of Cd*Cl, 
(fig. 3), and the values for organs and excreta (except late kidney and 
urine) are correspondingly reduced. A _ slight renotropic effect is 
noticeable, since figures for kidney and urine after 6 hours are higher 
than for untreated animals. Most important, the mortality rate with 
preexposure administration of BAL is much higher than with no 
treatment at all. 

Treatment.—-When BAL is given therapeutically—best as 0.16 
millimol per kilogram once every 2 hours for 6 times—the mortality 


Tasre 5.—Time Course of Cadmium in Body Fluids of D 


igs 


Micrograms of Cadmium per Cubie Centimeter 
at Given Number of Hours 


TAaLe ¢ Time Course of Inhaled Cadmium Sulfide in Experiment I (2) 


n Organ at Given 


Lup 
Liver 
Kidney 


Gut wash 6.9 
Urine 0.04 0.28 
Feces 0.80 
Whole carcass w.1 


decreases from 100 per cent fatality to 100 per cent survival.’ Never- 
theless, there is no measurable difference in lung Cd content between 


treated animals and controls (fig. 3) The 


contents of liver and 
intestinal wall (fig. 5) likewise are not affected significantly. The 
content of the intestinal lumen shows a small increase (fig. 6). Most 
important, there is a definite increase in kidney content and a tremendous 
(>10 times) increase in the urinary concentration to 10 hours (fig. 4). 
If one assumes a urinary output of 0.75 ce. for this period for a mouse, 


the urinary excretion equals the intestinal excretion instead of being 


obias, 


aS J. M.; Lushbaugh, C. ¢ Patt, H. M Postel, S.; Swift, M. M., 
and Gerard, R. W The Rathology and Therapy with 
(BAL) of Experimental Cd Poisoning, 1. Pharmacol 


87: 102-118, 1946 


2,3-Dimercaptopropanol 


& Exper. Therap. (supp.) 


5 
4 
Bi 
Fluid Exper ment Compound and Dosage Hr.025 075 145 43.75 45 5.0 5.5 6.0 
Biood D(2)A None CdOls 6.05 mg./Kg. LV 13.4 2.0 
B None 3.0 mg./kg. LT 1.0 ‘ 1.26 
None CdS 3.0 mg./Kg. 1.1 0.002 0.55 0.03 
ile D(2)A None CdCie0.93 mg/Kg. LV. 18 32 2.1 
B None CdOlz 3.0 mg./Kxg. 28 0.54 
C None CdS 3.0 mg./Kg. 1.1 0.77 00 - 0.19 
‘ Micrograms of Cadnium 
Number of Hours 
: Tissue Hy 4 70-80 120 
0.07 
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Hr 2 12 24 30. 


Fig. 3—Time course of cadmium in the lung in controls (circles) and in 
animals given a standard course of BAL therapy (triangles) and ammals treated 
prophylactically with BAL (squares) 


rd 6 12 24 26 


hr 


Fig. 4.—Time course of cadmium in the urine of controls (circles) and of 
animals given a standard course of BAL therapy (triangles) and animals givet 
BAL prophylactically (squares 
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Mg Cd 


6 12 


Fig. 5.—Time course of cadmium in the gut in controls (circles) and in 
animals given a standard course of BAL therapy (triangles) and animals treated 
prophylactically with BAL (squares). 
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Fig. 6—Time course of cadmium in gut wash of controls (circles) and of 
animals given a standard course of BAL therapy (triangles) and animals treated 
prophylactically with BAL (squares) 
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a whole order of magnitude lower, as in the controls. With KD-9, 
there is a similar renotropic effect of the same ratio but much smaller 
in absolute magnitude. The intestinal excretion is diminished by more 
than 2 times. The therapeutic efficacy of KD-9 is much less than that of 


BAL. 


In the experiments in which dogs were given CdCl, intravenously, 
blood and bile were collected (table 5). Blood Cd fell progressively 


from an initial maximum. By 1 hour the value for bile Cd equaled 
that for blood Cd; then both fell in parallel. Determinations on isolated 
portions of the intestinal tract, with bile duct ligated, showed excretion 


Tasre 7.—Degree of Cadmium Concentration in Various Organs 


Average % of Average Concentration (at Maximal) 

Cd Coneen. — 

in Animal, Kid 

Mg./Ke mn Liver neys Spleen Gut Blood Bile Musele Urine 

1 (6% br.) w 1,650 

i (25 hr.) 2,170 

(27 br.) pao 70 970~— «1,140 

i (3 days) 1,470 640 

(4% hr.) 1,340 550 

36 br.) 1,180 450 

24° Control 140 170 2. 
Treated 135 200 wo 

12° Control 35 
Treated 

6.5*(atonce) Control 315 

(4 hr.) Treated 290 

5.7° Control 490 
Treated 525 
Prophy 
lactic 
Control 450 
Treated 450 
Prophy- 1,060 
lactic 


Treated 2.450 17 206 


* The average concentration was calculated on mpt o 40 respirations per minute, 0.2 ce. tidal 
air and 15 Gm. body weight. 


of Cd at all levels of the small intestine and in the stomach, further 
substantiating the observation that the gastrointestinal route is the 


chief path of excretion. The contents of liver and kidney rose quickly 
and fell slowly, as before. 


In the mice which received Cd( BAL), intravenously, the kidneys 
contained 10 times as much and the intestines one-tenth as much Cd 
as those which inhaled an equal amount of CdCl 

Concentration of Cd* in Organs.—When the distribution of Cd 
is considered in terms of organ concentration, important differences of 
injected and inhaled Cd become apparent (table 7) The 2 dogs that 
received intravenous injections of Cd*C] ad concentrations in the 


lungs of only half the average body concentration. Liver had 13 to 21 
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times the average, kidney 4.5 to 5.5, and spleen 1.5 to 1.9 times. In 
the inhalation experiments, on the other hand, lung concentrations, 
with the exception of the CdS experiment, ran 1.4 to 4.5 times the 
average body concentration, and when BAL was administered 
prophylactically, reached 10.6 to 14.5 times. Concentrations in liver 
and kidney, with one or two exceptions, were well under average. The 
rabbits with intravenous Cd*Cl, showed a kidney concentration of 6 
times average, which rose to 24.8 times when BAL. was injected simul- 
taneously. The gut contents showed the expectéd decrease, from 5.9 
to 1.7 times, when BAL was given. 


COMMENT 

\t the time this work was done (1943 and 1944) three other groups 
were engaged in parallel researches. Some in vitro work has been 
reported.* Studies mainly on dogs, with large doses of CdCl, and 
colorimetric determinations of tissue Cd.’ have given results in funda 
mental agreement with our results. Other work on distribution and 
excretion * with large intravenous doses of Cd showed a significant 
increase in fecal Cd after administration of BAL. and its derivatives 
his increase did not occur in our inhalation experiments and may 
have depended on the large intravenous dose. It could not be correlated 
with the therapeutic effectiveness of the BAI compound used 

It is evident that in the untreated animal the normal route of 
excretion of Cd is via the gastrointestinal tract. The renotropic 
influence of BAL is most evident after injection of Cd(B \L)., which 
diverts most of the Cd to the urinary tract. In inhalation experinents, 
when BAL is not injected until thirty minutes after the beginning of 
exposure, effects are not quite so drastic, and the two routes of excretion 
serve approximately equally. It does not seem likely that this plays 
any part im the therapeutic action.of BAL, since all of the lethal Cd 
effect is exerted on the lung. On the contrary, Gilman and co-workers * 
have shown that Cd plus BAL in sufficient dosage causes severe injury 
of the kidneys in rabbits. Thus the less Cd in anv form reaching the 
kidney, the better for therapeutic effect 


S. G., and Kalnitsky, G Inhibition by Heavy Metals of 

Oxidase and Its Reactiv ition with Dithi Is, Biochem ] 41: 346-35], 1947 

7. Harrison, H. E.; Bantin Ordway, N. K., and Albrink, W. S The 
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It seems reasonable from the data to assume that the toxicity of 
inhaled Cd is in direct proportion to the amount of bivalent cadmium 
ion available for combination with lung constituents—-probably enzymes 
containing SH groups.” In the case of CdS we know from other 
experiments (allowing rats to inhale fluorescent CdS dust and locating 
particles in lung sections under ultraviolet rays ‘®) that, although all 
particles are ingested by phagocytes within 24 hours, they remain 
undigested for a much longer period. It is reasonable to conclude that 
CdS is virtually insoluble in tissue fluids and that this explains its non 
toxicity and its nonappearance in the rest of the animal. The CdBAI 
complex is a metal-organic sulfide not dissimilar to CdS in nature, 
but considerably more dissociable. When BAL is administered before 
the animal is exposed to CdCl,, more than half of the entering Cd 1s 
trapped in the lung. Although all this Cd is not available immediately 
to poison lung tissue, dissociation of the complex must result in local 
liberation of Cd** at higher concentration for a longer period than if no 
BAL had been present. When BAL is given after exposure in serial 
doses, the lung content and the rate of removal of Cd are identical 
with those obtaining without the drug. However, a proportion of this 
Cd is now fixed and moved as less dissociated CABAL, and material 
that does dissociate and stray to lung protein is partly recaptured by 
subsequent doses of drug. Hence the amount of Cd ion available to 
lung tissue at any given time should be considerably less than if no 


drug were given, even though total lung Cd is the same 


CONCLUSIONS 


1. When CdCl, aerosol is inhaled by the rat, most of the Cd has 
already passed the lung barrier by the end of a 30 minute exposure, as 
disclosed by the radioactive tracer technic. 

2. The over-ali retention of the inhaled aerosol is 10.5 to 23 per 
cent in the mouse and 40 per cent in the anesthetized dog. 

3. For 12 hours aiter exposure the Cd content of the lung continues 
to fall, then remains constant indefinitely The Cd contents of liver 
and kidney rise for the same period, then stay constant. The contents 
of gut and gut wash pass through a maximum at 2 to 6 hours, 


respectively. 


4. Inhaled CdCl, is highly concentrated in lungs and liver. Injected 
CdCl, is highly concentrated in liver and kidneys. Injected 
CdCl, followed by BAL is highly concentrated in kidney and urine. 


9. Simon, F. P.; Potts, A. M., and Gerard, R. W Action of Cadmium and 
Thiols on Tissues and Enzymes, Arch. Biochem. 12:283-291, 1947 


10. Swift, M. M., and Gerard, R. W Unpublished data 
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5. CdS aerosol does not leave the lung in appreciable quantity. 

6. When BAL is administered before exposure, most of the inhaled 
CdCl, is trapped in the lung, and mortality is much increased. 

7. When BAL is administered after exposure the lung content of 
Cd does not differ from that of the controls, but up to 100 per cent 
of animals that might have died are saved. Here renal Cd excretion 
becomes equally significant with intestinal excretion. 

8. The therapeutic effectiveness of BAL (as well as the deleterious 
action of “prophylactic” BAL) can be understood in terms of a 
decreased (or increased) concentration of Cd** in lung tissue with 
attendant damage to critical enzyme systems. 
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SOME INDUSTRIAL ASPECTS OF AGING 


EWAN CLAGUE 
Commissioner of Labor Statistics, United States Department of Labor 
WASHINGTON, D. C 


HE PROBLEM of retirement and many of the related economic 

and social aspects of aging are’ today commanding widespread 
national interest. I can think of few groups before whom | would rather 
discuss this problem than before a group of members of the medical 
profession. For, in a direct way, the magnitude of the old age problem 
today reflects the tremendous gains in life conservation which have been 
made possible by medical science and its practitioners. 


THE GROWTH IN THE AGED POPULATION 

Over the years, increased knowledge and control over disease, 
coupled with great advances in living standards, have enabled a progres- 
sively greater proportion of the population to survive into old age. Thus, 
since 1900 alone, the average life expectation at birth for white men has 
increased by 17 years, from about 48 years in 1900 to 65 years in 1947. 
Under the conditions of mortality in the United States in 1900 only about 
39 of every 100 white male infants could expect to survive until age 65. 
At present, about 62 of every 100 can expect to attain the conventional 
age of retirement. 

These sharp reductions of mortality, combined with other population 
trends, have brought about an exceptionally rapid increase in the num- 
bers and the proportion of aged persons in the population. In 1900 only 
about 3,000,000 persons, or 1 of 25, were 65 years or over. At present, 
about 11,500,000 men and women, or about | of 13, are found in this 
age group, and the number is continuing to rise rapidly each year. If 
recent trends continue, the number of aged will more than double before 
the end of this century, and they will comprise a significantly greater 
percentage of the population than at present 

If one expands the picture of the aging population to include those 
persons of mature years who are approaching the period of retirement, 
the group between 45 and 64 years of age, the growth is even more 


Read at the Tenth Annual Congress on Industrial Health Sponsored by the 
Council on Industrial Health of the American Medical Association, New York, 
Feb. 21, 1950. 
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impressive. In 1900 this age 


group accounted for about one seventh of 
the 


total population : at present 1 of 


ages, and—in all likelihood—this group will continue to grow in impor- 
tance in the next several decades 


every 5 persons is found in these 


rit INCREASED PAN OF RETIREMENT 


If employment Opportunities for the old and 
with the increase in numbers of the aged, there 


economic problem of the aged 


near-old had kept pace 
would today be no special 
But that has not been the case. In fact, 
the very scientific and tec hnologic advances which in the field of medicine 
nologic life have operated in the field of 
working life 
mation of the past century, from a 


have meant an extension of | 
industry to limit the span of The great industrial transfor- 
predominantly agrarian economy of 
farmers and small handicraftsmen to 
mass-production industry and large scale busine ss, has effectively tended 
to lint the s« ope of employmen 


a highly urbanized economy of 


t tor the growing aged population. 
\ few general facts and { 
trend 


igures will serve to document. this basic 
In 1900 about two thirds of all men 65 


years and over were still 
engaged in a gainful upation, 


By 1940 this proportion had dropped to 
present, in th 


postwar labor market, less than half oj t 


slightly over two fifths. At e relatively more favorable 
he men in this age group are 
lound in the labor force 


his trend toward earlier retirement and toward consequent widening 
in the 


period of old age dependency is also highlighted by a forthcoming 
study of the Bureau of Labor Statistics on the length of working life. 
Under the conditions prevailing at the beginning of the century the 
20 year old white man had an average life expectancy of 42.2 years (or 
to age 62) and could expect to work for an additional 39.4 years (or to 
age 59). He could, therefore, anti ipate 
his working life and his total life span 


tor an additional 46.8 years, 


a gap of about 3 years between 
By 1940 he could expect to live 
a gain of about 414 years over 1900. His 
remaining working life expectancy of 41.3 years, was, however, only 2 
years greater than in 1900. So, on the average, the gap between working 
lite and total life expectancy had almost doubled ir 


1 the course of these 
tour decades 


THI PROBLEM OF OLD AGI 


SECURITY 


Now, this extension of the average retirement period, 


increased numl 
would in itself be no cause for 


even when 
multiplied by the greatly er of persons in the aged group, 
alarm 


It might, in fact, be viewed with 
satisfaction if it simply resulted from an ine reasing preference of the 
older worker for spending the final years of his life in retirement and 
trom an increasing financial ability to do so 
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lo some extent, this, of course, has been a factor. The increased 
national productivity and the resultant rise in earnings and living 
standards, combined with the extension of social security and pension 
programs, now make it economically possible for some m« xlest proportion 
of the labor force to live comfortably in retirement, if they so desire 

Undoubtedly, there are also present in the industrial labor force many 
aged workers, in their 60’s and above, who have continued to work, but 
who, for reasons of health or otherwise, would really preter to retire, 
if they were given an effective choice between continued work and 
retirement. Current studies of spending and savings indicate clearly, 
however, that few industrial workers are in fact able to set aside any 
significant amount of savings during their period of working life, against 
old age or similar contingencies. According to Federal Reserve Board 


g 
surveys, even during the prosperous year of 1948 more than 1 of every 3 


families in the United States was unable to save anything and a fourth 
of the families saved less than $200. Set against this record the fact that, 
according to insurance actuaries, a worker would require almost $15,000 
in cash to be able to provide himself with a modest annuity of $100 per 
month, starting at age 65. 

The federal social security program, at its present scale of benefits, 
affords scant relief to the retired worker. Monthly benetits paid to retired 
persons under the Federal Old-Age and Survivors Insurance program 
now average $26 per month for the single worker and about $41 for an 
aged couple. As a result of the gross inadequacy of these old age insur 
ance benefits, we have witnessed on the one hand a great expansion in 
the federal-state programs for welfare old age assistance, and, on the 
other hand, a powerful drive on the part of organized labor to negotiate 
directly with industry for pensions. The results of this drive have been 
in the headlines for many months and scarcely need elaboration at 
this time. 

Another and, I believe, more fundamental approach to the problem 
of old age security is the expansion and improvement of the federal old 
age insurance program. The amendments to the Social Security Act, 
passed by the House at the last session of Congress and currently pend 
ing before the Senate, provide for a substantial expansion of coverage 
of this program, for a more realistic level of benefits (almost double the 
current scale) and for other needed improvements, including benefits for 
permanent and total disability prior to age 65. When these amendments 
are passed—and I am confident that they will be—there will be in effect 
in this country a broadly expanded and revitalized federal social security 
program, which will come close to providing basic protection for retired 
workers and their dependents. There will still be a need for continued 
supplementation through assistance programs for those aged persons 
without any substantial period of service in covered employment. And 
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there will still be ample room for union-industry pension programs 
which, in combination with social security, may more nearly approach 
the standard of living which most American workers would like to main- 
tain in their old age. 

\Ithough an expanded old age insurance program will thus have the 
effect of affording many aged workers a real choice between continued 
work and retirement, I believe that it would be a serious error to be lieve 
that the economic problem of the aged will have been licked. Some 
workers over 65 will undoubtedly prefer to retire. There is a real danger, 
however, that others may in effect be pushed into retirement. Despite 
the favorable wartime and postwar experience of industry with older 
workers, many employers, I fear, still tend to regard their elderly work- 
ers as a “drag” on their work force, and may he tempted to regard the 
expansion of retirement benefits as an occasion for instituting or expand 
1€s 


ing compulsory retirement | 


Yet, whatever evidence js available on this subject suggests that there 
is a group of older workers-—and I believe, a ver, large group—who do 
not look forward to retirement, even under a moderately adequate pen- 
sion, but want to continue working as long as they are capable and as 
long as suitable job opportunities are made available to them. For 
example, the Social Security Board conducted a special field survey of 
persons receiving old age insurance benefits in 1941-1942 and found that 
only about 5 per cent of those rece iving old age benefits had retired while 
in good health and simply because they wished to retire. More than half 
had been laid off by employers, while most of the others had quit because 
of illness or failing health. 

Other scattered information in the postwar period also reveals a 
similar pattern. Thus, of the nearly 24,000 coal miners who were receiv- 
ing pensions of $100 per month from the Miners’ Welfare Fund in 
mid-1949, less than one tenth had stopped work voluntarily in order to 
receive the pension. The others were disabled or had previously been 
laid off. 

THE EMPLOYMENT PROBLEM 

Even more far reaching in scope is the situation of many workers of 
mature age, between their late 40’s and 60’s, who have not yet attained 
retirement age but who are exposed to the risk of being involuntarily 
and prematurely separated from the working force. For workers in this 


age group, pensions are clearly not the solution. except for the minority 


of workers who are disabled for further employment. Yet the increased 
tempo of modern industry and its more exacting and rigid job standards 
often place these workers at a serious competitive disadvantage. 

This was observed particularl during the depression of the 30's. 


when many older men and women, once forced out of jobs, found it 
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increasingly difficult to secure reemployment, and formed a hard core 
of the unemployed. And even under relatively prosperous postwar con- 
ditions this same problem exists, though in a lesser degree 

For both the mature worker approaching retirement age and for the 
older man or woman who still wants to continue in gainful employment, 
pensions do not, therefore, offer a full solution. Rather, there is need to 
focus on ways and means to extend their span of productive and satisfy- 
ing work activity. 

At the outset, one must realistically face the fact that many of the 
older workers do have certain real handicaps in industry. The most 
obvious source of difficulty appears to be simple 1 hysiologic aging, bring 
ing with it reduced muscular strength, slower re flexes, decreased keen- 
ness of sight and hearing, and a variety of chromic disabilities. Recent 
studies indicate, however, that the extent of physical impairment may be 
exaggerated in popular thinking. Many of the phy sical changes associated 
with age not only tend to occur more slowly than was once supposed 
but also interfere less with performance on the job than one would 
expect. There is evidence, for example that experience on a given job 
often tends to maintain the particular kind of vision that the job demands 
after other visual functions become impaired. Moreover, it is known 
that physiologic and chronologic age may ditter greatly, so that many an 
oldster has keener hearing and better vision than the average man 
twenty or so years his junior. This emphasizes the great importance of 
appraising the older worker as an individual, who may be quite unlike 
the average man of his age. 

More subtle, perhaps, than physiologic aging (although related to 
it) are the psychologic accompaniments of growing older. There is the 
well known, although often overestimated, reduction in learning speed, 
a lessened ability to adapt to new ways of doing things, and, in some 
cases, a tendency to become cantankerous and “hard to get along with” 
in ordinary working relationships. 

The extent to which various mental and physiologic effects of aging 
handicap the older worker vary greatly among difterent types of employ 
ment. In the mass-production industries, for ¢ xample, one might visualize 
a model worker as one who is alert and fast moving and who adapts 
readily to changing situations. He has no obvious personality problems 
and can work smoothly in a production team. Compared with this ideal, 
many older workers fare badly. 

However, even in many production jobs the picture is not one-sided. 
A survey made by the Bureau of Labor Statistics during the war showed 


that the lowest rates of absenteeism occurred in the 55-59 age group 


Men over 65 had a slightly higher rate, but even so they lost much less 
working time than men in their 20’s and under. With respect to work 
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injuries, the record of the older workers also compared well with that 
of younger employees. Disabling injuries—-those involving either a 
permanent impairment or a disability lasting for at least one full shift 
occurred slightly less frequently among workers over 50 than among 
those under 506. Nondisabling injuries—those which usually require only 
first aid—-were much less common at age 50 and over than in the younger 
age groups. Once injured, however, older workers generally took longer 
to recover 

Moreover, as one turns from the factory production line to other 
fields, one finds many occupations where experience and judgment are 
what count most. Physicians often stay In practice until advanced ages, 
gradually reducing their patient load, rather than retiring completely 
In many other jobs at the protessional and managerial level, maturity js 
a positive asset. This is true, too, in many of the skilled crafts and in 
certain types of service jobs, in which reliability is especially important 

Between the relatively extreme cases of the assembly line worker 
and the independent professional man, there are vast numbers of inter 
mediate situations where the effects of age on working effectiveness are 
much less clearcut. It is in this area that prejudice and misinformation 
appear as sertous complications in the older worker’s employment prob 
lems. This is also the area in which a good deal already has been accom 
plished in adjusting employment practices to the declining powers of the 
older worker 

METHODS OF UTILIZING OLDER WORKERS 

\ recent story in the Wall Street Journal gives a number of examples 
of what individual firms have done to utilize their older people more 
effectively. Many compames tollow the practice of shifting aging 
employees to lighter work: Boilermakers become inspectors, carpenters 
are shifted to packaging, and laborers become elevator operators. In 
this way there can be an unobtrusive adjustment between job and 
workers, setting the stage for full retirement when it comes 

Many labor-management agreements operate to protect the aging 
worker on the job. Seniority rules, by linking job security with length 
of service, offer a substantial measure of protection to older employees 
in many industries. Some agreements even go further in attempting to 
promote the employment of the older workers In the building trades, 
for example, a union contract may specifically require the employment 
of 1 man aged 55 or over for each 5,7 or 10 journeymen on the job. 

There is a basic defect. however, in the protective devices of both 


employers and unions. As long as the worker is continuously employed 


hy a single firm, he benefits from the employer's feeling of responsibility 


toward him and from formal seniority rules In the dynamic economy of 


the present day, however, this continuity of employment is often broken 
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up: Individual firms go out of business, even in good times ; technologic 
developments eliminate particular jobs ; or for various other reasons, older 
workers are, in fact, laid off. Once out of a job, the older man or woman 
has a particularly hard time getting placed. The seniority system which 
increased his job security when he was employed works to his dis 


advantage when he is on the outside. The desires of employers to take 


care of their own aging workers by reserving lighter jobs for them tend 
to freeze out the older person who no longer has an employer 

It is clear, therefore, that the employment problem of the older worker 
goes bevond the individual firm and the individual union. A full solution 
of the problem requires a large scale development of jobs suited to the 
capabilities of the older people and the working out of systematic means 
of getting them into these jobs 

rhe entire community has an important stake im the successful solu 
tion of this problem. If the working life of older persons can be materially 
extended, a large and growing amount of otherwise unused manpower 
can contribute to the national income. Moreover, the future burden of 
pension costs can more easily be held down to manageable size. Finally, 
there are vast potential rewards in terms of the well-being of the older 
people themselves. If these people can reach retirement age without 
going through a long period of frustrating unemployment or job inse 
curity, they should be happier and healthier citizens. 

\ great deal has to be done even to approach a solution of the older 
workers’ employment problems. We, of the Department of Labor, are 
especially conscious of the need for much more research into the many 
facets of these problems. There is a great dearth of current and compre- 
hensive data on a number of key points. We need to know more about 
the actual practices of employers in hiring and separating older workers 
and in reassigning superannuated employees. \We require more informa 
tion on the actual work performance of older people. How does their 
work compare in quantity and quality with that of younger people? This 
kind of information from various industries and occupations could indi 
cate the kinds of work for which older persons are best adapted, and 
least adapted 


Once the necessary facts are assembled, it will be possible to develop 


a comprehensive program for dealing with older workers’ employment 
problems. The establishment and operation of such a program require 
the coordinated efforts of all the major groups of the community 
\lthough it is not easy to carry through such a project, the returns 
both human and economic—should make it well worth while 
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TRIPELENNAMINE HYDROCHLORIDE IN THE TREATMENT 
OF THE COMMON COLD 


RODNEY R. BEARD, MD., MP.H 


STANFORD S. KROOPF, M.D. 
AND 

M. FREDERICK LEEDS, MD. 

SAN FRANCISCO 


HE RESEMBLANCE of the early symptoms of the common cold 
to those of nasal allergy led to widespread trials of antihistamine 


compounds in treating colds, as soon as the effectiveness and safety of 


these agents for the treatment of allergic manifestations was recognized. 
Most of the trials were instances of sporadic administration without 


control observations, but they led to numerous informal allegations of the 
value of this treatment in conversations among doctors. Brewster? 
carried out a more formal trial; a high degree of success was reported, 
not only in relieving symptoms, but in terminating the illnesses. These 


reports gave us visions of the possibility of a major reduction of one of 
life’s chief annoyances, which is at the same time the most important 


cause of industrial inefficiency with which physicians are concerned 


\ single antihistamine compound of established effectiveness, tripelenna- 
mine hydrochloride (pyribenzamine hydrochloride? N. N. R.), was 


selected for trial and was administered among a group of industrial 
employees who could be observed closely 


THERAPEUTIC PROCEDURE 


The observations were made in the medical office of an air transport company 


at South San Francisco, Calif. A wide diversity of jobs was represented in the 


group of approximately 1,800 employees from whom the cases were derived. How- 
ever, none were engaged in heavy manual labor. About one sixth of the jobs 
required the employees to be intermittently exposed to outdoor temperature and 


wind conditions for a quarter to half of the working time. This was a working 


group whose intelligence and educational levels were superior to those of the 
average industrial employee, and the general health level was good. The period 
of observation was from June through November 1949. 


The plan of the experiment was to publicize to the employees the availability 
of a “cold remedy” and to administer tripelennamine hydrochloride and a placebo 


From the Department of Public Health and Preventive Medicine, Stanford 
University School of Medicine, and the Medical Section, Pacific-Alaska Division 


Pan-American World Airways 
M U.S. Nav. M. Bull. 49:1 (Jan.-Feb.) 1949 
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to alternate applicants. The only variation from strict alternation was that no 
tablets were given to persons in whose activities drowsiness occurring within four 
hours might prove hazardous. At any given time, only one person knew whether 
the tablet given was tripelennamine hydrochloride or placebo, the two being 
identical in appearance. The dose of the antihistamine compound was 50 mg.; 
one, two or three doses were given according to the severity of the illness and 
the opportunity for follow-up observations. (If a follow-up observation could be 
made within a few hours, a single dose was given; if the follow-up visit had to be 
delayed until the next day, two or three doses were given.) 

The inherent difficulties of recognizing changes of status in persons suffering 
from a disease whose manifestations are so largely subjective were recognized, 
and an effort was made to overcome them by listing the possible symptoms in con- 
siderable detail and recording an estimate of severity for each symptom at the 
initial visit and at the follow-up observation. We tried also to estimate the 
severity of the objective signs of illness. Patients were questioned as to the occur- 
rence and severity of side actions attributable to the drug. Comments of the 
patients were recorded and were considered in evaluating the results. An effort 
was made to have the same person make the initial and the follow-up observations ; 
this was accomplished in two thirds of the cases 

Patients were accepted for treatment on their own allegation of having a 
“cold.” No obvious cases of septic sore throat, asthma, purulent sinusitis or other 
severe disease were encountered. It is probable that some cases of allergic rhinitis 
were included. Only 4 patients had oral temperatures of 99 F. or greater, and 
none had temperatures over 100 F. 

Evaluation of the records was done by one person who was not aware of the 
identification of the medications. Of a total of 251 completed records, 10 


were 
excluded because excessive periods had passed between the onset of symptoms and 
the beginning of treatment (three to fourteen days); 1, because the follow-up 
observation was too long delayed to be reliable (three days), and 6, because the 
recorded data were too scanty. Nine of those whose records were excluded were 
subsequently identified as having been given placebos, and 8 as having been treated 
with tripelennamine hydrochloride. A total of 234 records were considered suit- 
able for analysis, 94 concerning the placebo and 140 tripelennamine hydrochloride 
The pressure of more urgent work sometimes made it impossible to note objective 
changes in detail; so lesser numbers were available for this sort of analysis. 


GENERAL RESULTS 


The records were categorized as to the over-all result of treatment, 
the colds being listed as becoming markedly, moderately or slightly 
improved; worse, or unchanged. The opinion of the patient was the 


main criterion for this classification, but a case in which the patient 
credited marked improvement to the treatment while there were definite 
objective signs which were unchanged was classified as a case in which 
the cold was moderately improved, and so on. The results are indi 


cated in table 1. The difference of the percentages reporting definite 
benefit (17 per cent) is about two and one-half times its standard 
deviation (6.6). 
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RELIEF OF OBJECTIVE SIGNS Of} DISEASE 


rhe results were also assessed with respect to the relief of objective 
signs of disease. The administration of tripelennamine hydrochloride 
was followed by complete relief of all signs of illness in 30 of 84 cases, or 
36 per cent; that of the placebo, in 22 of 60 cases, or 37 per cent. The 
numbers of patients presenting specific individual signs were too few in 
respect to most of the signs to warrant comparison, but some are 


recorded in table 2. It is to be noted that tripelennamine hydrochloride 


was apparently better than the placebo in relieving nasal injection 


(complete relief in 55 per cent of 33 cases for the antihistamine com- 


Paste 1.—Results of Experimental Treatment of “Colds” 


Number Percentage 


Tripelen Tripelen 
namine naming 
Hydro Hydro 
‘lacebo chiorice ‘lacebo chloride 

Moderate marked improvement 42 87 45 
Slight improvement 11 
No change + worse 4l 


12 


41 44 


140 


Panter 2—Changes in Specific Objective Signs of “Co ds” (nder Treatment with 


a Placebo (A) and Under Treatment with 7 ripelennamine Hydrochloride (B) 


Watery Nasa! Throat 
Discharge Injection 


Change Observed 


Complete relief 


ound, compared with 27 per cent of 22 cases lor the placebo, a statis 
| 


tically significant ditference) but that the placebo appeared slightly better 
in relieving throat injection. | xcept for the effect on nasal injection, all 
the differences observed might readily have occurred by chance. 


SIDE ACTIONS 


Drowsiness, nausea and vertigo following treatment were recorded 


as absent, slight, moderate or marked Patients who exhibited nausea 
before treatment were excluded in evaluating this symptom as a side 
action. Ninety-four persons who took the placebo reported 24 
iction svmptoms ; 


side 
140 persons who took the antihistamine compound 
reported 67 side action symptoms. Of the 94 treated with the placebo, 


5 
Nasal Nasal 
\ B A B \ B 
— NO No Ne ~ No. % No No. % 
relief worse ‘ “4 4 I i 4 id 20 ls 41 4 
Totals » low 4 lo 44 49 100 44100 100 
£ 
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74 (four fifths) were without side action symptoms of any kind. Of the 
140 given tripelennamine hydrochloride, only 84 (three fitths) were 
without such symptoms. Among the placebo group, only 4 reported 
moderate or marked symptoms (drowsiness), while among the tripelen 
namine group 11 reported moderate or marked symptoms (3, drows} 
ness: 2, nausea; 1, vertigo). The number of doses given did not 
influence the proportion of side actions observed. The details of side 
actions are set forth in table 3 


DURATION OF ILLNESS AT BEGINNING OF TREATMENT 


Previous reports have emphasized the importance of early administra 
tion of antihistamine compounds in the treatment of colds. In this 
respect the present series leaves much to be desired. Only 21 (9 given 
placebus ; 12, tripelennamine hydrochloride) out of 209 patients were 
treated within two hours after the onset of symptoms, 60 (24, placebo; 
TABLE 3.—Side Actions Observed After Administration of a Placebo (A; 94 Cases) 

and After Administration of Tripelennamine Hydrochloride (B; 140 Cases) 

with Respect to Number 


Drowsiness Nausea 


36, tripelennamine hydrochloride), within five hours after the onset, 
and 126 (53, placebo; 73, tripelennamine hydrochloride), within 
twelve hours. 

Of those treated within five hours after the onset, moderate or 
marked improvement was noted in 11 of 24 of those given the placebo 
and in 24 of 36 of those treated with tripelennamine hydrochloride 
Of those treated within twelve hours, similar improvement was noted 


in 23 of 53 (about one half) of those given the placebo, and in 43 of 73 


(about two thirds) of those treated with the antihistamine compound 


The proportion of patients successfully treated is about the same at both 
intervals of time 


\mong those treated from thirteen to twenty-four hours after onset 
of symptoms, moderate or marked improvement was noted in 7 of 15 
of those given the placebo and in 22 of 33 of those given tripelennamine 
hydrochloride, proportions closely similar to those of persons treated 


earlier in the illness. 


None 


? 
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INITIAL SYMPTOMS 


The results of treatment were analyzed with respect to the symptoms 
reported as having been present at the onset, the reports being divided 
into four categories; nasal, throat, nasal and throat, and malaise. Only 
the.persons treated within the first twenty-four hours of the illness 
were included, it being considered that those who waited longer before 
requesting treatment would not have a reliable recollection of their 
first indication of illness. The malaise category was too small for con- 
sideration, consisting of only 7 cases. The nasal category showed 
marked or moderate improvement in 14 of 21 (66 per cent) cf those 
given the placebo and in 22 of 33 (66 per cent) of those treated with 
tripelennamine hydrochloride; the nasal-and-throat category showed 
similar improvement in 10 of 25 (40 per cent) of those given the 
placebo and in 35 of 52 (67 per cent) of those treated with tripelenna- 
mine hydrochloride; the throat category showed similar improvement 
in 9 of 19 (47 per cent) of those given the placebo and 14 of 28 (50 
per cent) of those treated with tripelennamine hydrochloride. 

The numbers are too small to have any real significance attached 
to them. Only in the nasal-and-throat category is there any material 
difference between those receiving a placebo and those receiving tripelen- 
namine hydrochloride. A possible explanation of the latter observation ts 
that this category included those whose sickness was more severé and 
that the remainder had such mild illness that the effects of treatment 
were largely illusory. 

DAYS LOST 


FROM WORK 


Among 87 persons receiving the placebo 18 were absent from work 
one or more days, reportedly from the illness (12, one day; 5, two 
days; 1 three days). Among 131 receiving tripelennamine hydrochloride 
22 were absent (12, one day; 6, two days; 1, three days; 1, four days; 
1, five days; 1, eight days). Comparing days lost for the two groups, 
we find that those given the placebo averaged 0.29 day per person, 
while those given tripelennamine hydrochloride averaged 0.34 day per 


person, a difference which might readily occur by chance. 


EFFECTS OF INCREASED DOSAGE 


Results of treatment were compared among those who had received 
one, two or three doses of tripelennamine hydrochloride. There was no 
difference worthy of remark in respect to either relief of illness or 
production of side actions. 


SUMMARY 


AND CONCLUSIONS 
In a group of industrial employees of superior intellectual and educa 


tional status, tripelennamine hydrochloride (pyrabenzamine hydrochlo 
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ride®) and a placebo were administered alternately to persons complaining 


of “colds.” During the months of June through November 234 
records suitable for analysis were obtained, 94 for the placebo group, 
and 140 for the tripelennamine group (fewer of the placebo-treated 
patients returned for follow-up observation within the allotted time; 
the reasons for this were not ascertained, but it can be said with assur- 
ance that absence because of illness was not among them). Changes 
in symptoms and in objective signs of illness were analyzed. Although 
the tripelennamine group showed no pronounced difference from the 
placebo group with respect to objective signs, definite symptomatic 
improvement was reported by 62 per cent of the tripelennamine-treated 
patients, compared with 45 per cent of those given the placebo, Since 
there may have been a tendency for those who received no benefit to 
fail to report for follow-up observation, the true difference may be 
higher than is indicated here. Side actions of drowsiness, nausea or 
vertigo, moderate to marked in degree, were reported by 11 of 140 who 
took tripelennamine hydrochloride, while moderate or severe drowsiness 
was reported following the placebo treatment by only 4 of 94 

Too few patients were treated in the first hours of symptoms to 
permit evaluation of the merits of very early administration of the drug 
However, those treated in the second twelve hours of illness did as well as 
those treated in the first twelve hours. 

There was evidence, though inconclusive, that benefit from tripelen- 
namine hydrochloride was more likely to follow in the cases of greater 
severity. 

There was no appreciable difference between the two groups with 
respect to absence from work 

Pyribenzamine hydrochloride® and placebo tablets were supplied by Ciba Phar 
maceutical Products, Inc., Lafayette Park, Summit, N. ] 

The Pan-American World Airways Nursing Staff gave invaluable assistance 
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A MANAGEMENT APPROACH TO PROBLEMS OF 
INDIVIDUAL ADJUSTMENT 


ALLEN B. GATES 
ROCHESTER, N. Y. 


[| IS MY personal belief that the experiences of the depression 

thirues and of World War II did more than any previous experience 
ts convince industrial management that a better approach to the under- 
standing of human nature was needed. Previous experiences do influ- 
ence current thinking. For this reason a brief consideration of industry’s 
past experience seems necessary to an understanding of present ideas 
on “a managerial approach to problems of individual adjustment.” 

Business managers have long recognized that the whole man 
physical and emotional—must be given consideration. This recognition 
is essential to the development and maintenance of the cooperative 
attitude which is basic to the will to produce 

Many plans and procedures intended to develop and maintain better 
employee-company relations have been tried out during the past fifty 
years. Some have borne fruit, and some have failed and have been 
discarded. The successes, and failures as well, have gradually pointed 
the way to a better approach. Any new approach can well be studied 
against this background of experience 

There is not time to review all these experiences here. However, 
| shall direct attention to some of the highlights along this trail toward 
better human understanding and relations 

One of the difficulties in early approaches was the failure to recognize 
fully the fact that attitude and behavior are largely shaped by person 
to person, day to day relationships. Most of these relationships, of 
course, are between the direct supervisor and the employee. Taylor 
recognized in the nineties that the job Of supervision is important and 
complicated 

laylor’s proposed functional organization proved impractical. His 
ideas, however, led to the present line and staff type of organization in 
which lines of authority are definite, placement of responsibility is 
possible, and the scope and the limits of authority at each level can be 


understood. In addition, functional agencies. staff, service and control, 
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can be superimposed on such an organization so that supervisors at all 
levels can be helped to meet their responsibilities w ithout their authority 


and effectiveness being interfered with 


It took a long campaign to develop understanding of this type ot 
organization. From the turn of the century through the twenties the 
battle went on: first between the comptrollers and the line executives ; 
then between the superintendent of satety and the production super 
visors; then between the personnel administrators ind the rest of the 
organization. There are other functional groups but these will suftce 
for illustration 

In all three of these examples the difficulties developed by the 
introduction of the functional group were caused principally by lack 
of understanding within the organization. Some comptrollers thdught 
that because of their title they must control everything—production, 
sales and finance. Some safety directors thought that they were fully 
responsible for the prevention of accidents and fires. Some personnel 
directors thought that they should take over all matters that pertain to 
the well-being of the emplovee and to employee-company relations 
\ll these feelings developed in spite of the fact that production can best 
be carried on by experts in each production area, that accidents can be 
prevented only by supervisory insistence on proper adherence to safe 
practices, and good relations can be made only by decent dealings 
between supervisors and employees at the work places where both 
satisfactions and dissatisfactions are developed 

I shall not go over the details of the development of the necessary 
inderstanding of organizational relationships. It will have to suffice 
to say that in the twenties and thirties many papers were read on this 
subject before this Association. 

Some of the ineffectiveness of management's attempts to meet its 
responsibility for employee emotional well-being can be traced to lack 
of supervisory understanding of the part it must play and of the relation 
ships that must exist within its own organization. Some can be traced 
to the unwillingness to admit that there are simple principles of human 
nature which can be identified. Industrial management banked too 
heavily on the old belief that experience alone over a long period can 
produce a seasoned supervisor. We tried to hasten the “learning to 
supervise” by the process of an exchange of experiences in directed 
discussions. We did not, however, know how, or we were afraid, to 
delve into the nature of human beings. We did not effectively identify 
the causes of satisfactions and dissatisfactions. We did not develop 
an understanding of the constant need for individual adjustment, what 
is involved, and the part supervision can and should play in such 


adjustments. 
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However, there were many early evidences of management's interest 
in the emotional well-being of the employees. Shortly after the turn 
of the century there began to appear some plans for distributing to 
employees a part of excess earnings in profitable years. Starting with 
the early teens, group life insurance plans to protect partially the 
workers’ dependents appeared and grew rapidly in number. Sickness 
allowance plans were introduced and grew in favor. Thrift plans to 
encourage systematic savings were being popularized. 

In a quite materialistic world it is, natural that the first attempts of 
industrial management to recognize and do something about the natural 
human worries should take the form of plans intended to supplement 
the ‘individual's efforts in providing for him and his dependents some 
degree of security. Over this same period, however, in addition to the 
attempted approach through developing a sense of security on the part 
of the employee, some managements had begun to recognize that the 
employee is a human being and is capable of responding to many things 
which seem to have little relationship to materialism. 

Then came World War I. Although that war was not mechanized 
te the extent that World War II was, if required the expansion of 
many organizations and in some cases the building of new organizations 
quickly, The problems developed in bringing large groups together, as 
well as the experiences in the Armed Forces, emphasized the need for 
better methods of dealing with employees and with employee relations. 
\fter the war, in 1923, Scott and Clothier published a text, “Personnel 
Management, Principles, Practices, and Point of View.” which received 
considerable attention. In the introductory chapter they pointed out 
that a few years back some employers began to preach and practice a 
strange new doctrine holding that both the social and the economic 
worthwhileness of the individual must be considered. 

During the twenties much attention was devoted to better selection, 


placement and training of new employees as well as to better employee 


evaluation and compensation plans. Much emphasis was also placed on 


the development of a sense of belonging, of being an important part of 
a worth while enterprise little of a basic nature was developed 
to aid the supervisor to a better understanding of the individual char 
acteristics essential to satisfactory relationships. In spite of this, much 
was accomplished in better employee-management relations. In fact, 
so much was accomplished that delegations of trade unionists and others 
from England, Sweden, New Zealand and other parts of the world 
visited this country in the late twenties to determine how American 
management could pay higher wages, provide better working conditions 
and benefits, develop better employee-mangement understanding and still 
compete with the rest of the world in the world markets. 
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Then came the depression. Never before in the history of American 
industry had industrial employees been subjected to such extreme 
anxieties over so long a period. In attempts to meet the situation much 
social legislation was enacted. The administration of some of these laws 
increased, rather than decreased, the tensions between the worker 
and the employer. 

This long period of tension was terminated only by World War ILI, 
which called back all who had been deprived of employment because 
of the depression and many who had never been in the employment 
pool previously. However, World War II introduced new tensions 
due to pressures for production and restrictions necessary for the war 
effort. All industry experienced these pressures and tensions. In our 
own company we experienced them first in our plants which were 
expanded tremendously, and finally in our operation at Oak Ridge, 
‘Tenn.. where we built a huge organization with less than two hundred 
of our own people. 

At Oak Ridge living conditions, working conditions and everything 
facing the employee were unusual. Families were broken up. Living 
quarters were crowded, and in some cases not too satisfactory. Pre 
cautions necessary for security were often trying. As a result our 
management sensed more than in any previous situation the importance 
of anxieties and emotions as they affect the employee's ability to adjust 
and to cooperate. Because of these experiences, by mid-1945 we decided 
that something definite should be done to develop a better approach to 


an understanding of human nature than we had undertaken in the past. 


PLANNING FOR PROGRAM 

Our medical director for many years had followed the efforts of 
industrial physicians and others in industry and business who had 
interested themselves in this problem. As far back as 1937 we attempted 
to develop an understanding of the sources of satisfactions and dis- 
satisfactions, but, because we did not know how, or were a bit uncertain, 
we made only a limited approach 

In the fall of 1945 we commissioned a clinical psychologist to 
prepare basic material which could be used to develop a discussion 
program concerning problems of adjustment involving anxieties or 
emotions. Before this material was ready we, with several other com- 
panies, were asked by the Vocafilm Corporation, New York, to help in 
the development of a series of films which, along with other material, 
would develop a better understanding of human nature and the pri »blems 
of necessary adjustment in industry. A series of eight sound slide 
films, entitled “The Supervisory Development Series,” resulted from 
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these efforts. We helped in that project, and have used that material 
in all of our plants in the United States, Canada and England 

It was felt that this approach to an understanding of human nature 
should be limited to a simple supervisory approach to the sources of 
feelings, the problems of adjustment and the possible methods of adjust- 
ment. This approach seemed desirable because it would probably take 
care of 85 to 90 per cent of the personnel problems arising in industry 

During our war experience, we, with everyone else, searched in vain 
for six easy lessons by which to train new supervisors, many of whom 
had had no previous industrial experience. We did not find six easy 
lessons, but with the basic material contained in the vocafilms® supple- 
mented by a discussion of our own policies and procedures, which we 
found necessary in all of our war projects, we developed a basic intro 
ductory program of nineteen sessions which we have found very 
effective. 

In our contributions to, and in our use of, the aforementioned films 
we kept in mind that later we would prepare an advanced program in 
human relations which would deal with problems of individual adjust- 
ment which are complicated by anxieties or emotions. We therefore 
continued our work with the consultants on basic material for the con- 
sideration of anxieties and emotions, and finally in late 1948 this 
material was compiled. We started immediately to develop script for 
sound slide films, and by the middle of 1949 we completed three films 
and the necessary leader’s manuals. This material has now been used 
in all of our major operations in United States and Canada with excellent 
results 

It is the highlights of this program together with the highlights of 
the introductory or background material that, with the aid of lantern 
slides, | wish to outline here. 

Whenever a management considers going into what seems to be 
unexplored areas, the question is usually raised as to the possible 
reaction of supervision toward the project. We therefore anticipated 
some questions. Why is management interested in the problems of 
adjustment which are caused or complicated by emotions or anxieties ? 
Since many emotional tensions arise out of conditions in no way related 
to the job, why should management be interested in such problems ? 
\nd, finally, why do it at this particular time ? 

Because we anticipated that some might question our motives, we 
pointed out in each introductory meeting in which we reviewed the 
background material that this new series was not a sudden thing 
developed to meet some current situation. It was the outgrowth of 
a long series of efforts in this same direction by our own and by many 


other companies. We introduced these ideas with the statement shown 
in slide 1. 
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Che sources of material for the discussion of human nature and 


the problems of worry or anxiety are 

1. The developments in personnel administration through the 
past forty years. 
lhe experiences of industrial medical staffs in health problems 
complicated by worry. 
Our original material on personnel relationships 
Our prewar and war experiences 


Consultations with psychiatrists and psychologists, and many 


others within and outside our Company 


Che Vocatilm Supervisory Development Series of eight films, 


and 


Our program for newly appointed supervisors 


Slide 1 


BASIC BACKGROUND MATERIAL 

We discussed each of these items in sufficient detail to illustrate 
that our approach to problems of anxiety or emotions is neither entirely 
new nor meant to meet some current situation. We then briefly 
reviewed the memory-prompting and action patterns (developed in the 
vocafilms* ) which we consider basic in our approach to good employee 
relations. In the present discussion one can touch only on the salient 
features of this background material. 

Our war experience taught us that the presentation of our original 
material respecting principles of management and organization must be 
preceded by the development of an understanding of the nature of 
supervision. 

From the discussion of a simple industrial situation, a small shop 
producing bottle caps. we developed on the blackboard a simple word 


picture of a supervisor’s job, shown in slide 2. 


A SUPERVISOR’S JOB 

Essentials Responsibilities 
E ) 
M_ Equipment Quality 
P 
A SUPERVISOR WORKS L 


SO THAT HE WILL O Materials Quantity }) Customer 
DIRECT THE 7 determines 


E 
Within established policies \ E Methods Cost 
and procedures Ss 


Within the limits of his 
assignment and 
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Through directed discussion we developed the idea that the cus- 
tomer determines the quality, the quantity and the permissible cost of 


the product. These we identified as the responsibilities of the vender, 


who in this case was the manufacturer and owner. We identified the 
essentials of production as employees, equipment, material and method, 
and we developed the idea that the upervisor, who was the owner, 
worked so that he would direct the employees in their effective use of 
equipment, materials and methods, so that he could meet his respon- 
sibilities. 


Then we assumed that the demands for bottle caps exceeded many 


times the facilities of this small shop, and since the owner was getting 


on in years and did not care to make the necessary expansion, his shop 


was purchased, enlarged and made a working group within a larger 
organization. Then, through discussion, we developed the idea that the 


original owner, who now was a supervisor within a larger organization, 
was limited in the things that he could do 


The principal change from the original situation was the fact that 
he must now work within the limits of his assignment and within 
established policies and procedures. This development, which takes 
about an hour, results finally in the word definition of the supervisor’s 
job which is shown in slide 3 


A supervisor’s job is to work within the limits of his assignment 
and within established policies and procedures so that he will 


direct the employees in their use of equipment and materials in 
accordance with established methods, so that his and the company’s 
responsibility for quality, quantity and cost will be met. 


Slide 3 


In our basic program we follow this development with the develop- 
ment of an understanding of the principles of management and organi- 


zation. These cover the principles of effective management, the nature 


of responsibility, authority, and the necessary relationships between 
individuals and groups of individuals. We also developed an under- 
standing of policies and procedures as they apply to the job of super- 


vision. We have found that these understandings are necessary for the 
effective direction of people 


We then at some length dramatize the importance of individual 
attitude by the introduction of slide 4. 


It will be noted in the valve diagram shown in slide 4 that we use 
the same essentials of production 


employees, materials, equipment and 
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The Valv e Diagram 


Employees 


NATURAL a Attitude 
ABILITY 


— 
= 
TRAINING 

PHYSICAL 
CONDITION 


Slide 4. 


method. The employee brings to the job his natural ability, his training 
and experience, and his physical condition as his contributions to the 
productive effort. If the employees, materials, equipment and methods 
are all satisfactory, production should be satisfactory. But, on the end 
of the pipe line appears a valve, “Attitude.” If attitude is not what it 
should be, production will suffer. 

From the definition of the supervisor’s job and the valve diagram 
we developed a pattern of the sources of problems (slide 5). 


Sources of Problems 
Employees 
a. Aptitude (natural ability ) 
b. Training and experience 
c. Physical fitness 
d. Attitude 


Equipment 


Materials 


Methods 


Slide 5. 


Here attitude is brought back as a part of the employee. 
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We are indebted to Training Within Industry ' for developing a 
We felt during the war. and still feel, that 
this problem-solving pattern 


problem-solving pattern 


1s basic for the approach to any problem. 
am sure many will remember the outline shown in slide ¢ 


) 


Problem-Solving Pattern 
Get all the facts 


Weigh and decide or get decision 


Take or get action. 


Check results. 


Slide ¢ 


For emphasis we have made a tew slight additions to the original 
wording of the pattern. We added “all” to the first step, tor the reason 
that many solutions are unsatistactory because of the 
tendency to jump to conclusions, We also added * 


second step because in many case< the ] 


natural human 
‘or get decision” to the 
roblem may involve a matter over 


lave authority. We added “or get” to 
step 3 because in many cases “taking action” 


which the supervisor does not |} 


involves the very important 


else to do something that must be done. We 
use this pattern in our aproach to all problems in 


equipment, materials or methods are involved. 
Because many difficulties 


matter ot getting someone 
which employees, 


arise when someone fails to get ideas 
across to those who must decide or must do something, we present a 
pattern for getting ideas across (slide 7 


4} 


Getting Ideas Across 
State the problem briefly but completely, so that its significance 
and importance can be readily understood. 


State the solution 


the proposed procedure and the part the 


other person 1s expe cted to play. 


Give the reasons why the | 


able. 


roposed solution is the best avail- 


State the results anticipated 1 


irom the recommended course of 
action, trom the new method or from the change in procedure. 
Problem, solution. reasons and results are the necessary steps in 
the pattern of getting ideas 


acCTOSS 


1. Training Within Industrs * a War agency set up by the War Manpower 
Commission to assist industry n the tremendous training job 


with which the 
preparing for war 1 


latter was faced in roduction 


i 
é. 
4 a 
i 
} 
— 
ip 
Slide 7 


GATES—PROBLEMS OF INDIVIDUAI {DJUSTMENI 211 


It is readily accepted that the supervisor can use to advantage these 
methods of getting ideas across in the solution of any problem and in 


all of his relations with others 


If the problem is caused by equipment, materials or methods, the 
supervisor, to identify and solve it, must know his equipment, materials 
and methods. If, on the other hand, the problem is caused by employees, 
or if the problem is complicated by attitude or behavior, the supervisor 
needs to know a lot about people and what makes them “tick.” 

In our study of what makes people “tick” we found that satisfactions 
and dissatisfactions stem from the same sources, that is, from the feel 
ings. Feelings in turn stem from the things people, as individuals, want 


out of life. They want these things, or the wherewithal to get them, 


out of their jobs. For the purposes of our discussions we grouped these 


sources of feelings under a few simple headings. We called them 


“human wants or urges” (slide &). 


Human Wants or Urges 
Self preservation (food, clothing, shelter and protection ) 
a. Present (immediate and current ) 


b. Future (tomorrow and in old age) 


Opportunity (the urge to do, to get, to own, to belong ) 
a. Personal (for self and family ) 
b. Job opportunity 


c. Position in community 


Recognition 
a. Economic 
(1) On job 


(2) In community 


b. Social 
( 1 job 


(2) In community 


Family and friends 


Recreation (play, hobbies, travel, education and entertainment ) 
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Acceptance is readily developed for the statement that a person is 
generally dissatisfied when these wants are denied or threatened, and 
generally satisfied when they can be attained, or when a satisfying, 
balanced expression of them can be worked out. Our discussion of 
human wants and urges is closed with slide 9 


Summary 


Our responsibility in understanding people, and showing our 
understanding in dealing with them, is somewhat like our respon 
sibility in connection with accident prevention. 

Once a supervisor gets the hang of it, he keeps an eye out for 
conditions that might result in physical injury. 

lf we know our people as individuals, if we pay attention to their 
basic wants and feelings, we will automatically or subconsciously 
recognize anything that will seriously threaten their feelings. 


Only by meeting his responsibility for understanding people can 
the supervisor fully meet his responsibility for quality, quantity 
and cost of production, and for good employee relations. 


Slide 9. 


In discussing how these things affect a person we found that each 
individual must attain a balanced, satisfying expression of his wants 
or urges within his surroundings, that is, within his environment. This 
idea is developed through the discussion of the simple statement shown 
in slide 10, 


Man is faced with the constant necessity of living within his 
environment, that is, his surroundings. He may like them, or 
he may not. 

lf his environment is not satisfying, he can do one of two things : 
1. In a relatively few cases he can change his environment. 


2. In most cases he must adjust himself to his environment. 


Slide 10 


We then develop the idea that learning to live is largely a matter 


of learning to adjust to one’s environment. Then we expand this simple 


statement of adjustment to apply to adjustment on the job (slide 11). 

We then develop ideas of the things a supervisor can do to help an 
employee make necessary adjustments. These discussions lead to the 
statement presented in slide 12. 
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Adjustment on the Job 
(In some cases we can) 
1. Change the job. 

a. Change those things and conditions about the job that 
can and should be changed. 

b. Move the employee to a suitable job if present assignment 
is wrong from the standpoint of aptitude, experience or 
physical fitness. 

(But in the great majority of cases we must) 
2. Help employee adjust himself to the job 
a. Adjust to things and conditions. 
b. Adjust to people (or help employee). 
c. Adjust or balance wants or urges within the employee 
himself (that is, get a balanced expression of them) 


Slide 11. 


Generally, a person is fair and, if approached properly, will try 

to make any necessary adjustment if he is convinced that: 

1. An adjustment is necessary—there is a good reason for it. 

2. The adjustment is fair—there is no discrimination involved. 

3. The adjustment is unavoidable—there is no more desirable 
alternative. 


Slide 12. 


And finally we summarize our discussion of human nature with 
slide 13. 
Employee feelings and necessary adjustments must be considered 
by all members of the management, from foreman through presi 
dent when: 

1. Policies are being formulated. 

2. Problems are being solved. 


3. Policies are being interpreted and applied. 


4. Ideas are being gotten across (to those, regardless of position, 
who must do or get things done) 


Finally, in every management action that has to do with employees, 
their interests, feelings and attitudes, the adjustments involved 
must be considered. 


Slide 13. 
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214. INDUSTRIAL 


HYGIENE 


AND 


OCCUPATIONAL MEDICINE 


Time has been taken to present this quick review of previously 
developed material because it is the foundation of our approach to 
problems caused by, or complicated by, fear and worry. We believe 
good relations is a responsibility of management. We also believe they 
can be attained primarily through good supervision at all levels. 


This background of basic supervisory material is covered for newly 
appointed supervisors in nineteen two hour sessions. Ten of these are 


devoted to a brief history of the company, to the supervisor’s job, and 


to a discussion of our policies and procedures. The remaining nine 
sessions are devoted to the eight sound films already mentioned. 


Depending on the size of the organization and to some extent on the 


nature of its activities, this background material can be covered in from 


twelve to nineteen sessions. In our own company we felt that it would 
be undesirable to go into a deeper study of problems involving anxieties 
and emotions without first developing a thorough understanding of 


organizational relationships and effective management procedures as a 


basis for our approach. 


Many feel that 85 to possibly 90 per cent of all personnel problems 
arising in industry can be solved by the proper use of these basic action 
and memory—prompting patterns. All problems and dissatisfactions, 


however, involve worry until a solution is arrived at or until the person 


with the problem or dissatisfaction begins to see a way out. 


THE 


APPROACH 


TO THE PROGRAM 


When anxieties or emotions complicate the problem, or when they 
make the employee’s problem of adjustment more difficult, then the 
nature of fear and of worry or anxiety, and the precautions, procedures 
amd necessary cooperation must be understood if supervision is to deal 
effectively with such problems. 

The actual program for the consideration of fear and worry or 
anxiety consists of five sessions. The first session reviews the necessary 
background of basic material which we have just covered briefly, the 
second deals with the nature of fear and worry, the third with the 
nature and effects of harmful worry, or anxiety, the fourth with our 
plans and procedures for dealing with anxieties and the fifth session 
with the technics of interviewing. 

Our management recognized that there were many possible pitfalls 
facing us if we ventured into a program of discussing feelings, anxieties 
and emotions. These pitfalls had been identified in our consultations 
with specialists in the held of emotions and with others who, over a 
long period, have had many experiences with problems of this nature. 
We therefore laid down a few guiding principles that we would follow in 


the preparation of material and in our discussions with supervisors at 


5 
dag 
i 
i 
é 
ae 
: 


GATES—PROBLEMS OF INDIVIDUAL ADJUSTMENT 15 


all levels. We agreed to several things that seemed to us to be necessary 
precautions (slide 14). 


Necessary Precautions in an Approach to Problems of Worry 


We must not generate a fear or worry complex which would 
add to, rather than eliminate or lessen, our difficulties. 

We must define fear and worry as assets to the individual, 
recognizing, however, that they can become harmful. 

We must limit all treatment to first aid by any one other than 
a physician. 

We must identify the common evidences and also the common 
sources of harmful worry. 

We must identify the types of problems to be dealt with by: 
(a) the supervisor, (>) the personnel staff, (c) the medical 
staff. 

We must develop the ability to so deal with employees in our 
day to day relationships that we will not make unworried per- 
sons worried, or worried persons more so. 


Slide 14 


These precautions were kept in mind in the preparation of the sound 
slide films and the leader’s manuals. 


THE NATURE OF FEAR AND WORRY 
In our second session we identify “fear” and “worry” as assets to 
the individual by developing acceptance of new or modified definitions 
of both (slide 15). 


Fear and Worry 

Fear is the capacity or ability to recognize and react to any 

threat to personal well-being. 

Worry is the mental uneasiness which prompts the individual 

to attempt to overcome, compensate for, or adjust to, any threat 

to his well-being. 
Note: Useful fear and useful worry are nothing to be ashamed 
or afraid of—on the contrary they are useful to the individual 
for self preservation and in making the necessary adjustments to 
life. Fear and worry, however, can become harmful if they get 
out of control. 


Slide 15 
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Many persons feel that both fear and worry are painful, obnoxious 
and to be shunned. Texts on anxieties and emotions will first define 
them in this manner. In fact, the most common definition of worry 
is that it is “an emotional approach to a situation.” 


In the discussion, 
however, the author will generally point out that if the individual is able 
to push emotions aside and approach the situation logically, worry 
disappears. 

If neither fear nor worry had a useful purpose for the individual, 
man would not have coined through the ages such expressions as “Fools 
rush in where angels fear to tread,” and the common expression “We 
sure worried through that problem” would not be heard. We reasoned 
that if fear had no useful purpose, the whole animal kingdom, including 
man, would not have been endowed with the capacity or ability to fear, 
that is to recognize and react instantly to anything that threatened 
well-being. We also reasoned that the same thing applies to worry. 

Anticipating, however, that we should probably have difficulty in 
getting some persons to accept these seemingly new definitions, we felt 
that considerable discussion would be necessary to translate these ideas 


into terms of actual everyday experiences. We therefore discuss these 
definitions at considerable length, and by a blackboard demonstration 
we distinguish between “intelligence” and “mental uneasiness” and finally 


between “useful” and “harmful” worry to the end that we are able to 


develop general acceptance that both fear and worry are useful to the 
individual but can become harmful if they get out of control and lead 
to emotional thinking and reactions 


Fear and worry are useful only to the individual. In some cases, 
however, a supervisor may be tempted to motivate an employee through 
intimidation or through causing him to worry. We therefore felt that 
it Was necessary to point out that neither fear nor worry should be used 
by supervisors as methods of motivation. Through inductive discussion 
we develop the idea presented in slide 16, 


t In general, appeals to an individual through fear are likely to result 


in negative rather than positive reactions. Such appeals are, 


therefore, generally destructive 
Slide 16 


and through further discussion we develop the idea presented in slide 17. 


[ In general, appeals to an individual through his feelings of fair play | 
| and through his wants or urges are likely to result in positive 

| reactions and are, therefore, constructive. 


Slide 17. 
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After these discussions we present a statement made by the doctor 
in the film (slide 18). 


Appeals to the individual must be made through his basic wants or 
urges because they are the real sources of his feelings. Appeals 
must never be made through fear or worry. 


Slide 18. 


Discussion of this statement leads to the conclusion that this is a 
general statement of policy, that in some cases the supervisor must be 
definite and firm, but that even in these cases he can still be decent 
Even while being firm he can appeal to the employee on the basis of 
his sense of fair play and on his sources of feelings. We close our 
discussion of the nature of fear and worry with a summarizing statement 


(slide 19). 


Worry is good only so long as it helps the individual to arrive at a 
solution which he can live with. 


and 
Whenever mental uneasiness prompts a person to tackle his 
problem and develop a realistic solution we can say his worry is 
helpful. 

but 
When mental uneasiness develops into thinking in circles, into 
thinking in terms of wishes instead of facts, or thinking emotion 
ally, such worry can become harmful. 


Slide 19. 


THE NATURE AND EFFECTS OF HARMFUL WORRY OR ANXIETY 

Having identified fear and worry as capacities which are useful to the 
individual but recognizing that they can get out of control and become 
harmiul, we then develop, in our second film and third session, an under- 
standing of the sources and symptoms of harmful worry or anxiety. 
We first identify the sources (slide 20) 


We discuss each of these sources of worry, with greatest emphasis, 


however, on the employee himself and the supervisor as possible sources 
ef worry. We summarize our discussions of the sources with a general 
statement (slide 21). 
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Possible Sources of Harmful Worry or Anxiety 
The individual himself through 
a. Misunderstanding or lack of know ledge 
b. Conflicts between his wants or urges 


c. Imagination 


The individual's reaction to his environment that is to: 
a. Pec ple 

b. Things 

c. Conditions 

The supervisor through 

a. Carelessness or indifference 

b. Things he says or does not say 


c. Things he does or does not do 


\ knowledge of the possible sources of worry 1s essential to effec- 
tive dealing with problems caused by, or involving, worry on the 
job and in all our relationships with other persons. 


Slide 21. 
We then introduce an outline of the ¢ 


‘ommon evidences of worry 
or anxiety (slide 22). 


Some Common Evidences of Worry or Anxiety 


Che work habits of the employee 


The employee's outward appearance or physical condition. 
The employee's attitudes 
a. Personal expressions 
b. His attitude toward others 
4. Prolonged or wide swings in behavior or attitude. 


Slide 22. 
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We then discuss these evidences of worry in sufficient detail to 
indicate that they can be recognized. However, we also develop accep- 
tance that practically everyone of these symptoms can be caused by 
things other than worry. These discussions lead to acceptance of the 
fact that evidences or symptoms of worry can be recognized (slide 23). 


Common evidences or symptoms of worry can be recognized. 

The supervisor in dealing with employees, however, must exercise 

care and discretion because : 

1. Each person is an individual, and in some respects may be 
different. 


Things other than worry can bring about attitudes, expressions, 
actions and appearances which are similar to those developed 
by worry. 
Therefore, in problems which may involve worry, the supervisor 
must get all the facts and, even more than in ordinary problems, 
he must take feelings into account before he assumes that worry 
may be present. 


Slide 23. 


\nd finally we summarize our discussion of the nature and effects of 
harmful worry or anxiety with the statement shown in slide 24. 


Every supervisor, regardless of position, must recognize that : 
All persons are subject to worry 
Individuals vary considerably in their tendency to worry. The 


same individual varies from day to day, and from one life 
period to another. 

The sources of worry are much more varied and complex than 
the sources of ordinary problems. 

The evidences or symptoms of worry are often misleading 
because they can be produced by causes other than worry. 


All members of management must be interested in problems 
of worry or anxiety. 


The direct supervisor must be interested in problems of worry 


or anxiety because, of all members of management, he is in the 
best position to recognize their presence. And, finally, 

The company is interested in bringing about the best possible 
adjustment, especially in personnel problems, where worry is 
involved. 
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THE SUPERVISOR AND THE WORRIED EMPLOYEE 


Now, with an understanding of the nature of fear and worry and 
of the sources and common evidences of harmful worry, we are ready, 
in our fourth session, to discuss the precautions, procedures and coopera- 
tion necessary to effective dealing with problems which are caused or 
complicated by harmful worry or anxiety. By inductive discussion we 
develop ideas which can be stated in our first necessary precaution 
(slide 25). 


In cases of anxiety or emotional upset, first aid only is all that any 
| one should attempt unless he is a specialist inthis field, 


In this respect emotional first aid is similar to physical first aid. | 


Slide 25 


We then point out that our approach to problems caused by, or 
involving, worry will be the same as our approach to any problem; that 
's, we shall follow our “problem-solving pattern” (slide 6). We apply 
this pattern to the ordinary sources of problems, that i 


s, to employees, 
equipment, material and method. 


If we find that an employee's qualifi- 
cations, materials, equipment and method seem to be satisfactory but that 


the employee's attitude or behavior cannot be accounted for, and if there 


supervisor may assume 
: that the employee may have a problem of worry. 


| are symptoms or evidences of worry present, the 


Then, harking back to our discussion of the fact that it is always 
difficult to be sure that worry is present, and that when it is present 
it is always difficult to determine how serious the worry may be, we 
introduce our second important precaution (slide 26). 


Whenever a supervisor feels that worry may be present he should 


talk it over with upper supervision, then consult with the industrial 
relations department 


& 


Slide 26 


We develop the idea that such consultations will ne 


t such results as 
getting the benefit of additional 


omts of view, keeping upper supervision 
posted and keeping upper supervision closer to real personnel problems. 
Also such consultations will get the same benefits from the standpoint 
of departmental or centralized personnel staff, and, in addition, will build 
up im such central agencies information that will be helpful to other 
Supervisors in similar situations. They will also tend to develop the 
close cooperation that is essential between supervision and the members 
Discussion develops that such consulta- 
tions will indicate the proper one of three agencies 


of the industrial relations staff. 


for dealing with 
problems of worry (slide 27 ), 
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Methods of Dealing with Problems of Worry 


1. The supervisor with or without the help of the industrial 


relations department may deal 


with the problem. 

2. The employee may be referred to the industrial relations depart- 
ment. 

3. The employee may be referred directly to the medical depart 

ment. 


Slide 27 


We then consider the types of problems which will be dealt with by 
the supervisor and by the personnel staff. These discussions develop 
the idea that all persons, including ourselves, are more willing to talk 
with one person than with another about certain types of problems. 
We also develop the idea that recognition of this fact should prompt the 
supervisor to suggest that the employee go to the person, regardless 
of position or location, who possibly can help in the solution of his 
problem. Such referral will do much in building confidence in super- 
vision and in the company, and more important, will do much in helping 
the employee who is in difficulty, These discussions of types of situa- 
tions to be dealt with by the supervisor or by the industrial relations 


staff are summarized in slide 28 


The supervisor should deal with problems, even though they 
may involve mild worry, that have to do with the job environ 
ment and conditions, that is other employees, equipment, mate 
rials and methods. 


The employee should be referred to the industrial relations 

department when, 

a. Problem is of a nature with which the industrial relations 
department should deal. 

b. Employee is dissatisfied with a necessary decision. 

c. Supervisor feels that the employee seems unwilling to talk 
with him. 

3. Whenever an employee does not seem free to talk with the 
supervisor, the employee should be referred to any other mem- 
ber of management in whom the supervisor knows the employee 
has confidence. 

4. The employee should be referred to the industrial relations 
department or to another member of management when the 
employee requests that this be done In such cases the super- 

visor should make arrangements for such interviews. 


Slide 28 
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Types of situations that should be referred to the medical department 
are outlined in slide 29 


The employee will be referred directly to the medical department 
when he is extremely agitated, nauseated or complains of physical 
disturbances, pain or exhaustion. 


Slide 29 


We close this part of the discussion with the statement shown in 
slide 30. 


The supervisor, the industrial relations department and the medical 
department constitute a three man team which must cooperate if 
we are to deal effectively with the problems of worry or anxiety. 


Slide 30 


There is little that is really new in our plan for dealing with 
worries, anxieties or emotional upsets. We have only set up in logical 
order information, plans and procedures which, whenever used, have 
proved effective in relationships with others. 


INTERVIEWING A WORRIED EMPLOYEE 


In our fifth and final session we point out that every step in our 


plan calls for the holding of conversations with the worried employee 
by the supervisor, the personnel staff or the medical staff. Someone 
must talk with the worried employee. Whether we call such talks inter- 
views, consultations, counseling or just plain talks, certain precautions 
and technics should be kept in mind 
this (slide 31), 


. We then present our pattern for 


The Interview of a Worried Employee 


1. Prepare for the conversation 


a. Be qualified 


b. Get ready. 


2. Make the employee comfortable 


a. Physically 


b. Emotionally. 


3, Get him to tell his story in his own w ay 


a. Help him and yourself to identify causes 


b. Help him to a possible solution. 


4. Leave the door open for future conterences. 


Keep all confidences. 
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GATES 


Then, through deductive discussion, we illustrate the applicability 
of the ideas presented. We, of course, discuss each step im detail, but 
here attention will be given only to item 3, the interview itself 

With respect to getting the employee to tell his story in his own way, 
so that, first, he will identify his problem for himself and for the inter- 


viewer, we point out to the latter some do’s and don'ts (slide 32). 


Some Do’s and Don'ts in Helping the Employee to Tell His Story 
in His Own Way 


1. Listen silently until the employee has expressed himself fully. 


2. Don’t moralize or preach 


w 


Don’t try to get him to tell his story as you might see or want 


to see it. 


Remember that good interviewing is the ministry of listening. 


5. Encourage the employee to talk frankly—to blow off steam at 
anything and anybody, including yourself 
6. Accept aggressiveness, pugnacity and tears as common expres- 


sions of worry. 


Slide 32. 


After a discussion of these points we introduce some further aids 


to interviewing (slide 33). 


Some Methods of Helping the Employee Identify His Problem 


1. Watch for clues of the real causes of the difficulty 


? Observe his attitude toward himself and toward others 


Note his weaknesses, where he needs help, and his strong 


points, where he needs no help. 


4. Note whether certain kinds of problems occur regularly or 


grow out of certain types of situations. 


To get the employee to round out his story, you may have to 
ask questions to clarify or enlarge on points not clearly stated 
But don’t encourage him to change his story. Use such ques- | 


tions as, “You feel then that, ‘(use his own statement)’?” This | 
may invite further amplification, 


Slide 33 
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Discussion readily develops so that during this important first part of 


the interview a solution may become apparent because : 


solution of, his problem. 


1. 


When the employee himself identifies the real cause, he can in 
many cases recognize the proper solution 
In many cases he finds that the real problem and its causes are 


quite different from the problem and the causes he had conjured 
up in his own mind. 


In many cases an opportunity to blow off pent-up feelings is all 
that is necessary. 


So, simply telling his story may solve, or start the employee on a 


But in some cases this will not happen; then, 


as our interview pattern indicates, we must try to help the employee 


to a possible solution. 


After a discussion of incidents to clinch the meaning of these pre- 
cautions, we introduce some additional aids (slide 35), 


Here again we point out some don'ts (slide 34). 


Precautions in Helping the Employee to a Possible Solution 
Don’t challenge seeming misstatements. 
Don’t press him for a solution. 

Don't be afraid of occasional silent periods. 
Don't ask “why” type of question. 

Don’t make employee dependent on you 


Don't make notes without explaining to employee the purpose. 


Slide 34 


Nids to “Help the Employee to a Possible Solution” 
Make mental note of strong points where no help is needed 
and of weak points where help is needed. 


Help employee to bolster his confidence in himself. 
to stand on his own feet. 


\sk 


Help him 


“who,” 


“what,” “where,” “when,” and “how” type of 


question to get employee to amplify his story, to bring in new 
ideas, and to start him toward a logical solution. 


Many problems can be solved best 


It’s best, however, to keep interview to one hour 
and less if possible 


Take sufficient time 


prece by piece 


When written notes seem necessary, ask employee's permission 
to make them, explain their use and show them to him. 

Make sure he and you understand what you are to do, what 
he is to do, and what is to be done by someone else. 
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In the discussion of these precautions and aids we find that the 
interviewer's attitude, his tone of voice, his facial expressions and 
the emphasis put on words or whole sentences have much to do with the 
employee’s reaction. It is apparent, therefore, that in the interview it is 
not alone what we say or ask but many other things that determine the 
effectiveness of our pattern for “the interview of a worried employee” 
(slide 31). 

Point 4 in our interview pattern, “Leave the door open for future 
conferences,” needs little discussion. We do, however, discuss point 5, 
“Keep all confidences,” because this admonition applies to all our rela- 
tionships with employees 

These technics and precautions for the interview define and limit 
the “first aid” for the supervisor and personnel staff to which we refer 
in our plan. As occasion requires, the medical staff, of course, will 
go beyond these technics. 

Since this is the final session of the five session program, we point 


out that in our discussions we have emphasized the things set forth in 
slide 36. 


In Problems Involving Worry We Must Keep in Mind: 


The sources of ordinary problems—employees, equipment, 
materials and methods. 


Our problem-saving pattern. 

The sources of feelings—our wants or urges 
The need for, and problems of, adjustment 
The nature of fear and worry. 

The sources of harmful worry. 


The evidences or symptoms of harmful worry. 


The precautions in, and procedures for, dealing with problems 
of worry. 


The necessary cooperation between supervision, industrial 
relations and medical departments, and, finally, 


The precautions and techniques in the interview of a worried 
person. 


Slide ¥ 
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Finally, we summarize our discussion of problems of worries or 
anxieties by highlighting the salient features of our plan for the super- 
visor (slide 37). 


The Supervisor and the Worried Employee 


Give “first aid” only 


Consider all sources of problems before deciding that worry 
may be the cause. 


Whenever worry may be present consult with upper supervi- 
sion and the industrial relations department 


Cooperate with others involved, and make sure the proper 
agency deals with problem—that is: 


a. The supervisor 
b. The industrial relations department 


c. The medical department. 


Observe the precautions and follow the techniques which will 
ensure an effective interview. 
Note: This is an action pattern for all supervisors. But it also 
apples to everyone who is not a physician. 


Slide 37 


CONCLUSION 


We believe that this added material is necessary if we are to deal 
effectively with problems involving anxieties or emotions. However, 
because all problems at some stage mav involve worry, this added 
material is useful to the supervisor in all his relationships with 
employees. We also believe that if these things are understood and 
utilized by every member of management from foreman to president, 
we will go a long way toward lessening, and in many cases eliminating, 
unnecessary anxieties. 

We believe that if we can keep these basic ideas in use, we can 
develop preventive and promotive measures in emotional well-being 
which will parallel or surpass industrial medicine’s accomplishments in 
the promotion of physical health 

Much of the responsibility for the success of this program must rest 


on supervision. Industrial management can be justly proud of its 


accomplishments in preventing physical injuries through the super- 


visors’ interest in accident prevention Equal supervisory interest in 
human nature and relations should net equally good results in prevent- 
ing emotional injuries 
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News and Comment 


APPOINTMENT 


Dr. Frank R. Ferlaino has been appointed assistant clinical professor of industrial 


medicine at the Institute of Industrial Medicine of New York University, Bellevue 
Medical Center. Dr. Ferlaino is chairman of the Medical Advisory 


Board of the 
New York State Boxing Commission 


OR. JOHN J. WITTMER ELECTED VICE PRESIDENT 

Dr. John J. Wittmer, of New Canaan, Conn., Brooklyn, 
elected a vice president of Consolidated 
Dr. Wittmer joined the staff of the 
appomted medical director of ( 


was recently 
Edison Company of New York, 
Brooklyn Edisor 


n Company in 1924, He 
onsolidated Edison 


1937 and added the duties of personnel director i 


Inc. 
was 
Company ot New York in 
1939 He became an assistant 
1946. He is past president and 

director of the American Association of Industrial 


al Physicians and 
director of the Health Advisory Council 


vice president, in charge of industrial relations, ir 


Surgeons and 


United States Chamber of Commerce 
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Abstracts from Current Literature 


General 


ANNUAL Report or H. M. Curer Inspector or Fac TORIES FOR THE YEAR 1948, 
London, His Majesty’s Stationery Office, 1949, 


Special surveys have been made of working conditions in the cotton industry and 


in iron foundries In the former the outstanding problem is that of removing 


cotton dust from the air of cardrooms Investigations of the dust itself, of methods 


of extraction, and of biologic factors are in hand. Detailed information is given 


about the findings in foundries. It is noted that only in the mechanized foundries is 


there any effective control of dust and fumes 
Accidents were slightly less numerous than in the 


preceding year. The number 
ot aceiwents mecurred by young persons (under 18 


years) was lower than in the 
previous year, but the number employed was lower, and the accident frequency 
rate showed no diminution. Full details of types of accidents and their industrial 
distribution are given in statistical tables 

the numbers of cases of occupational diseases. Forty-nine 
cases of lead poisoning included 2 deaths, and 27 of the 49 cases occurred among 
shipbreakers. Few cases of con pressed air illness have occurred recently, but in 
1948 there 


Other tables show 


were 28. The 32 worl who had anthrax were all treated suc cessfully 


Pitch caused 112 cases of epitheliomatous ulceration. Chr me ulceration occurred 
in 43 bichromate workers, 84 omum platers, 11 employees of an insecticide 


factory where a chromate was persons anodizing by an electrolvtic 
chromium process 

I st 26 years 47 i¢ nose and 82 of cancer of the 
reported The average exposure was 23 years 
in the nasal cases and 25 


In England and Wales the 


from pulmonary fibrosis o 
industrial origin, 639 of them amon al miners 


rHomas Beproro, London, England 


HyGiene INpustTRIAL Toxiconocy IN RE! ATION TO OCCUPATIONAL MEDICINE. 


Fare, Semaine d. hop. Paris 75:3065 (Oct. 10) 1949 
A list is given of twenty-nine industrial diseases established as such by law in 


France, Statistics for the 7.352 cases reported in 1947 follow. Cadmium, chlorine 


derivatives of naphthalene, silica dusts, 


methyl bromide and aminothiazole are 


discussed as examples of sub hich the physician in industry will encounter 
im situations productive of lustrial medicine must keep abreast of 
chemical and industrial developments, which are continually creating new hazards 
The ten artic! t 1946 which set forth the duties of the industrial 


physician are lis fe requirements tor a degree in occupational medicine and the 


given. A method by which the volatile 
here and blood and urine may be determined is presented 
in detail as an example of the type of training that should be given. 


outline of the year’s course of study are 


solvents entering the atmos 


Mary O. Amour, Cambridge, Mass 
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ABSTRACTS FROM CURRENT LITERATURE 


ProressionaL Diseases Causep sy Puysicat Erements. D. Parrerras, Med 
depor. y trab. 14:3024 (Dec.) 1949 


This covers industrial diseases from heat, cold, local changes of temperature, 
humidity, poor illumination and radioactive substances 


Occupational Diseases and Hazards 


Putmonary Errects or Toxic ann Noxtous Vapors ANnp Gases. LEONARD 
GreeneurG and Joun E. Strson, Month. Rev., New York State Dept. of 
Labor 29:9 (March) 1950 


A Review of AND Dust SuppRESSION IN MINES Part I 
Mepicat Aspects or PNEUMOKONIOSIS. A 


G. Heprceston, Tr. Inst. Mining 
Engineers 108:456 (July) 1949 


CARDIOVASCULAR COMPLICATIONS OF SII 


1COSIS Cronica EXAMINATION 
F. Lavenne, Arch. belges méd. sociale 7:426 (Nov.) 1949 


Lavenne reperts on 107 coal miners whose silicosis exemplified the three 


stages of reticulation, nodulation and pseudotumors The miners were imvalids, 


but still ambulant 


The history and the clinica be of aid in evaluating the 
functional impairment of the occasionally in determining 
the effects of silicosis on tl i ignificant symptoms of func 
tional impairment in general were as follows pnea at rest, or dyspnea on 
exertion with respiratory frequency at rest over < per minute; retractory 
headache; tachycardia (pulse rate over 100) ; lop murmur; accentuation 
or reduplication of the second sound he: ween the field of the lung and 
the field of the tricuspid valve; engorgement of the external jugular veins in 
sitting position; painful enlargement of the liver; pronounced cyanosis at rest, of 
increasing considerably in recumbent position; considerable loss of weight 
Clinical observations suggesting or indicating an effect of s1 is on the right 
side of the heart, in order of decreasing value, were as follows a) right gallop 
murmur; (6) engorgement of external jugular veins in sitting position; (c) painful 
enlargement of the liver; (d) accentuation or reduplication of the second sound 


heard between the field of the lung and the field of the tricuspid valve 


QuaAtity oF MINERAL SILICATES AS RELATED TO THE 
SOLUBILITY OF THE SILICA 1 Perertr, Med. d. lavoro 40:97, 1949 


The hydrolysis of rock-forming silicates and the solution of the silicon oxide 
occurring in nature are not of the same nature as those occurring in lung tissue 
Free silicon oxide is dangerous even in the presence of silicates, which generally 
exert a depressing effect on the solvency and toxicity of silicon oxide rhe 
danger of silicate dust depends on the crystalline structure and the silicon content 
Maximum noxiousness coincides with highest silicon content. There is no proof 


that old silicon oxide dust that has been exposed to atmospheric agents is less 


dangerous. The size of the particles seems to be of importance. The differentiation 
between silicatosis and silicosis is possible only if persons working on pure 
silicon oxide and those working on silicate 


s can be observed separately 


\fter A. E. Mever (Cuem. Apstr.) 
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On Dermatoses Causep py Bicnromatres. V. and O. Kirpré, Acta 
dermat.-venereol. 29:550, 1949, 


Forty-five workers were studied: 1] bookworkers (chemigraphers, lithog 
raphers, etc.), 10 cement or lime workers. 7 radio factory workers (a photostatic 
4 chromium platers or other metal factory workers, 4 painters or 
polishers, 3 fur workers (dyers) and 6 workers from other occupations. The patch 
test with 0.5 


Of these, 


proc edure ) 


per cent potassium bichromate produced a positive reaction in 41. 
21 (over 50 per cent) had symptoms also on the face. the neck or 
both. In the 4 persons with a negative test the dermatitis was restricted to the 
hands and arms. In the majority of the cases the dermatitis was of a rather 
long duration. Even when, soon afte r becoming ill, the worker changed work, 


it generally lasted nearly six months, The period of disability varied from a week 
to over a year \ total of 33 patients (about 70 per cent) was forced to be absent 
from work. A change of occupation was necessary in 20 cases (nearly 50 per 
cent). The authors also discuss the clinical significance of a positive bichromate 


test, as well as the treatment and prevention of chrome dermatitis. 


From THE AutHors’ SUMMARY 


Industrial Toxicology 


Leap Potsontnc DiaGNosep By THE PRESENCE OF Nucvear Acip-Fast INcLusion 
Bopres in Kipney anp Liver. M. Wac HSTEIN, Arch. Path. 48:442 (Nov.) 
1949 

Wachstein points out that agents other than viruses are recognized producers 
1 


of cellular inclusion bodies. Mentioned are lead, bismuth and ferric and aluminum 


compounds, An interesting case of death of a 21 month old boy with findings 


Microscopic examination of kidney and 
liver demonstrated acid-fast nuclear inclusion bodies typical of lead 


The 


atypical for lead poisoning is presented 


poisoning. 


diagnosis of lead poisoning was confirmed by chemical examination of kidney 
and liver. Inspection for nuclear inclusion bodies is suggested as 


a diagnostic aid 
in suspected lead poisoning deaths Joun D. Rosucx, Boston 


fue Errects or Exposure or Rapgits AND Rats to INHALATION oF Uranium 
Dioxiwe Dust at 80 Mg/m® ConcENTRATION AND 2 Mass MEDIAN Particle 


Size. Hersert B. Witson and Georct SYLVESTER, Atomic Energy Com- 


mission Unclassified Document 670 


rhe effect of insoluble uranium dioxide dust when retained in the lungs has 


been determined in rats and rabbits for a dust with a particle size of 2 microns 


(#) at an air concentration of 80 mg. per cubic meter. This is the fourth of a 
series of similar studies that adds more evidence to indications already obtained 
2 #) is retained to a smaller extent from inhaled 
toxicity problem than do dusts of smaller size (less than 


1 #). Uranium dioxide with a mass-median particle 


that dust of larger particle size ( 


air and creates a lesser 


size of 2 # in a concentration 
of SU mg. per meter was not toxic to rats and only very slightly toxic to rabbits. 
his presents a picture contrasting with that found in the same animal species 
exposed to a particle size smaller than 1 uw. Here toxicity in both species was 
amply evident. Evidence confirming the foregoing observations was drawn from 
(1) the almost complete lack of change from normal weight response, (2) almost 
negligible changes in urinary protein, (3) no changes in urinary amino acid, (4) 


blood nonprotein nitrogen and (5) only slight indication of renal injury in a 
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ninority of rats and rabbits exposed daily for a period covering thirty-seven 
days. Pulmonary retention was decidedly less trom the 2 # particles in the 
present study than from the smaller sizes at the same exposure concentration 
For the rabbit lung this retention amoun o nearly fifty times less; the 
rat lung differences arising from particle size were not s« striking but still amounted 
to approximately eight times less No distinction according to particle size 
arising from transport of the uranium inhaled o the lungs was noted in either 


the femur or the kidney The uranium content of these tissues was of a far 


ower order of magnitude than that of the lung and did not vary appreciably with 


change of particle size. From Nvucitear Scrence ABsTRACTS 


EXPERIMENTAL Berytiium Porsoninc. W. N. Avopriner, J. BARNES and 
F. A. Denz, Brit. J. Exper. Path. 30:375 (Oct.) 1949 


The work described by Aldridge and his co-workers was begun to provide 
information on the toxicity of beryllium and its compounds 

A method suitable for the microdetermination of beryllium in biologic materials 
has been described elsewhere. 
able care and experience before reproducible results can be obtained. For these 
reasons the number of determinations made had to be limited. Further, the 


method cannot be used for determining beryllium in bone or feces; low values 


obtained in control experiments with these materials were assumed to be due 
llium compounds in the large amount of 


to the mechanical entrainment of bery 
calcium sulfate deposited in the sulfuric acid digest. For some of the work a 
roughly quantitative spectrographic method was employed, and a few spectro 

graphic determinations were also made of bervilium in bone. Standard histologic 
methods were used for the examination of the tissues. Much valuable information 
was obtained from the use of a special histochemical method of staining beryllium 
in fixed tissues. 

Experiments were made on rabbits, rats and mice, with various beryllium 
compounds. It was found that beryllium ions have the property of reacting 
rapidly with certain tissue proteins, including plasma protein The complex so 
formed is of sufficient stability to protect beryllium from being precipitated by 
phosphate ions. Such precipitation is the fate of beryllium ions reaching the 
alimentary canal, with the result that beryllium leaves the body without producing 
any harmful effect except so far as it may deprive the body of phosphates 1f it 
is present in large amount and if its administration is continued for long pe riods 

In the subcutaneous tissues beryllium attaches itself to the protem-forming part 
of the permanent tissue elements, and after a single injection beryllium may 
remain in situ for many weeks,” Around the beryllium, chronic inflammatory 
lesions develop and persist. Whether beryllium is injected into tissues or inhaled, 
the animal may die from acute beryllium poisoning if enough beryllium escapes from 
the site of localization to overwhelm the liver. The animal may die from the acute 
inflammatory effects produced by the beryllium. When beryllium ions are injected 
into the circulation, they attach themselves to plasma protein. The beryllium- 
protein complex is then removed from circulation by the liver, aml by doing 
this the liver sows the seeds of its own destruction, for before it can excrete the 
beryllium, the latter has started to destroy the hepatic cells. Beryllium ions 
are poisonous to all living cells when brought into intimate contact with them 
Their affinity for tissue protein and their insolubility in the presence of phosphate 
mean that their toxicity for the whole ammal is determined to a large extent 
by the route of their administration 
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Supacute Potsontnc: BAL Treatment. EF. S. Mazzer and 
SCHAPOSNIK, An. Cated. de clin. méd 3:49, 1949 
The subject of this report, a | 
course of three consecutive 
thallium sulfate, in 


lyperemotional girl 16 years of age, ingested in the 
days 45 Gm. of a rat poison containing 2 per cent 
an attempted suicide 

poisoning with acute hyperesthesia and pre 
the legs. Because of the good 


of mercury and lead 


The symptoms were those of subacute 
gressive loss of muscular tonicity of 
results from the administration of BAL in cases 
poisoning, the authors resorted to this drug. BAL was 
given in daily doses of 300 mg. up to a total dose of 2.85 Gm. in thirteen days. 
lhe patient was cured. This is the first case of thallium poisoning in which BAL 
has been administered The good results are promising for future 
poisoning 


cases of thallium 


Medicine and Surgery 


Tue First Annuat Sy MPOSTUM ON OrTHOPEDIC HELD At MELLON 
AND THE DepartTMENT oF Ortuopepic St RGERY, SCHOOL OF Mept- 
CINE, University RGH, September 1948. Pp. 308. Published by 
the Orthopedic 


lic Appliance and Limb Manufacturers \ssociation, Washington, 
1950 


INsriruty 


IN INDUSTRIAL PatHoLocy P. 


Rassegna di med indust. 1 
(Sept.-Oct.) 1949 


According to Zeglio, 2.3 dimercaptopropanol (BAL) is a valuable antidote 
poisoning and is of appreciable usefulness in gold and 


ismuth intoxications One may well remember that it rapid action makes it 
remedy for accidental or criminal intoxications, or for manifested 


BAL has proved not only ineffective but definitely larmiul in most instances 
xtensive therapeutic trials are necessary 

ty be useful in occupational 
hronic intoxication. In the meantime it had better be used only in clinics and 
lustrial medicine Che employing of BAL in the 
poisoning imduced by 


avy metal is contraindicated 
y the doubtful efficacy of the drug, the lack of reliable posologic data and the 


revention of occupational poi 


aintul mode of administration (injection) 


ROSTON OF SKIN Causep sy Hyprorivoric Acip H. Haar, Zentralbl. Chir 
74:467, 1949 


Haar says that early t rent ts essential iff cases of hydrofluoric acid erosion 
the skin, because it will prevent ugly scars crippling loss of tissues and prolonged 
eatment ot ay 


patient induced him to investigate 


sablement. His recent successtul ty 


acid erosions of the skin further, particularly since textbooks of 


t of lesion 
Hydrogen fluoride and hydrofluoric acid are used in the glass industry as 
festiicification of various types of cane (braiding 
cane) he antiseptic properties of fluorides are utilized in distilleries and 


in soldering aluminum. Fluorides of 
counteract: wood-destroying fungi Hydro- 
salts inhibit fermentation and are employed in the conser 


4s antiseptics against the 


ewerles. Salts of fluorides are used 
dium and zine are employed to 


orostlicic acid and its 


growth of fungi on wall papers 
s used to eradicate mice, moths and other pests, 
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Erosion of the skin due to hydrofluoric acid may appear harmless at first; its 
chief danger lies in its progressive character. In a case presented earlier by 
Schuermann, the fingers of the right hand were exposed for about two minutes 
to vapors of hydrofluoric acid, which resulted from mixing barium fluoride with 
fiuorosulfonic acid. Shortly thereafter the man experienced pains. Wiping with 
a 10 per cent solution of calcium chloride, with sodium bicarbonate solution and 
with a 15 per cent potassium hydroxide solution was of no avail. The skin showed 
whitish discoloration, and blisters began to appear after about seven hours. The 
intravenous injection of 10 ce. of a 20 per cent calcium gluconate solution was 
likewise without visible effect. Large doses of morphine and other sedatives 
brought no relief from the unbearable pains Blister formation was progressive ; 
surface extension was not arrested until the sixth day, and the involvement ot 
deeper layers advanced for five weeks There was destruction not only of the 
skin and of the subcutaneous tissue but even of bones Che terminal joints of the 
first two fingers were destroyed so that bone sequesters protruded 

In the case observed by Haar the accident likewise took place in a laboratory 
\ container of hydrofluoric acid had to be emptied. Although rubber gloves 
were worn, the man experienced a burning sensation on the middle finger above 
the nail. During the night intolerable pains de veloped, and the following morning 
a blister-like whitish detachment of skin could be observed. Since a progressive 
lesion was suspected, it was decided to mpect a 10 per cent solution of calcium 
gluconate around the lesion after the blister had been removed. Subsequently 
the finger was bathed with a 10 per cent s« lution of calcium gluconate id then a 
moist calcium bandage was applied hese measures were repeated 
following two days, and the process was arrested. Complete healing & 

a iew days later 
The author believes that the erosive effect of fluorides is due to acid molecules 


etrating through the intact skin in consequence ol the solubility of lipids and 
» calcium precipitated in cells and tissues in the form of insoluble calcium 

. with resulting necrosis ‘ local application of calcium packs represents 
an effective treatment \ 10 per cent solution of calcium gluconate sh ald be 


injected around and under the lesion 


Environmental Conditions 
oF Waste Stack GASES IN THE ATMOSPHERI Puit | 
Indust. & Engin. Chem. 41:2753 (Dec.) 1949 
Experimental field work on dilution of stack gases ; the Hanford Works site 


was conducted by forcing a contimuous stream ol oil-fog up a stack, 16 in 


(40.5 cm.) in diameter and 200 ft. (61 M.) higl measuring photoelectrically 


the comparative concentration (stack concentration nsidered as 1) 

fog and mixed air at known distances from the stack under known conditions ot 
vertical temperature gradients and wind speed Under thermally unstable 
conditions with low wind speed, stack gases will intersect the ground close 
to the stack and may be diluted with as little as 300 volumes of air. With higher 
wind speed, the distance becomes greater and the dilution much greater. With 
neutral stability (mechanically mixed) stack gases will intersect the surface 
some 8 to 10 stack heights downwind This condition occurs when the wind 
is in excess of 20 mi. (32 km.) per hour. When the air is stable, stack gases 
remain embedded in a thin horizontal layer which widens, thickens and dilutes 
slowly downwind. Mixing with as little as 400 volumes of air in more than 


0.5 mi. (0.8 km.) has been measured From THe AutHor’s Summary 


ye 
| 
— 
| 
BES 
: 
ay 
2 


234 INDUSTRIAL HYGIENE AND OCCUPATIONAL MEDICINE 


Cue Aspects oF ATMOSPHERK 


ApprREss 
Carey P. McCorp, Indust. Med. & Surg 19:97 (March) 1950, 


Of the three sources of pollution of air—man apart from industry, nature and 
the pollution derives from industry 

A need for definitions and appropriate nomenclature exists. It is strongly 
emphasized that fixed physiologic standards of exposure are of little value and 


divided into zones depending on their 


Phe relation between air pollution, on the one hand, 
and tuberculosis, asthma, can er, 


other, is pointed out. 


industry—the overwhelming proportion of 


therefore the toxic substances should t 
capacity to produce injury. 


fatigue, odors, noise and slum causation, on the 
Owing to the complexity of the problem, there 
tor simplicity in the banishment of air poll 

The nation’s present state of 


is no prospect 
ution. 

mind is such that panic may arise from an 
but harmless, unrecognized odor, so th 
public should be provided 


offensive, at assurance for an over disturbed 


CarL Eric Hotmaguist, Boston. 


Properties ANd Bewaviog or Atr Contaminants. H. F. Jounstone, Indust. 
Med. & Surg 19:107 (March) 1950 
After outlining the general problem of atmospheric pollution, Johnstone 
considers specific contaminants under two main he 
Bases or vapors, and those that form aerosols of solid or liquid particles. 
A table is given, showing the physiol 


ogic effects and the threshold limits of those 
gases and vapors which are sometimes present in the 


adings : compounds existing as 


atmosphere of industrial areas. 
hydrogen sulfide, sulfur trioxide and 
(oxides of nitrogen and ammonia), 
hydrogen chloride and organic chlorides) 
(carbon monoxide, carbon dioxide, 
exhaust gases) are then dealt with, their properties and effects being given, 
and, where applicable, the methods of preventing pollution. 
physiologic effects of aerosols are revic wd 
considered 


rhe sulfur gases and yapors (sulfur dioxide, 
other compounds), the nitrogen compounds 
the halogen compounds (hydrogen fluoride, 


and others eroxides, ozone, aldehydes from 
) 


The properties and 


and the various sources of contamination 


In conclusion, the present lack of knowledge « 


# all the constituents that may 
be present in the atmosphere is emphasized, 


and reference is made to the action 
of aerosols in the formation of fogs and to th 


taking place in the atmosphere may | 
contaminants 


€ possibility that secondary reactions 
© responsible for producing objectionable 


R. J. SuERwoon, Brookline, Mass. 


PREVENTION OF SMOKE, Ft MES, 


AND SOLIDS FROM CupoLa OPERATION. AUBREY 
J 


GRINDLE, Proc. Smoke Prevention A Am. 42:39, 1949. 
The cupola nuisance in the past has been due to smoke from the wood used 
to light the coke preparatory to charging; to smoke and soot from coke, together 
with carbon monoxide due to insufficient auxiliary air, and to cinders and fly 
ash escaping from the top of the stack Wood smoke can be eliminated by the use 
of electricity, gas or oil igniters for the coke |} 

can be attached to the cupola above the 
gases, and 


ed. Stack gas igniters and oxidizers 
charging door to burn the carbon monoxide 
a washer arresting at least 90 per cent of the solids can be attached 
to the top of the cupola. . 

From CHemicat Arstracts 


DEAFNESS AND INDUSTRIAL Notse. P. | 


Korz and M. Tissré, Arch. d. mal. 
profess. 10:6 596, 1949 
This paper covers the causes and possible results of deafness incurred in 
industry, the likelihood of recovery of. hearing, the proof of industrial origin and 
methods of preventing deafness. 
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Determination of Air-Borne Contaminants 


ReLaTion BETWEEN AND Prectsion or Dust Counts (Licut- anp 
ATOR, 


rrom SIMULTANEOUS ImMpINGER, Mincet-IMPINGER, ELEcTRIK 
snp Fivter-Paper Sampces. Cartton E. Brown AND H. H. ScuRenk, 
United States Department of the Interior, Bureau of Mines Report of Investi 
gations, no. 4568, December 1949 
The authors attempt to correlate dust counts obtained by taking numerous 
sets of two or three simultaneous samples by the methods shown in the title. The 
dusts were collected from the atmosphere of several mines mills and plants and 
also from laboratory test chambers, the latter being silica and bituminous coal dusts 
The results show close correlation between counts, except that alternating current 
precipitator samples of bituminous coal dust are significantly lower than impinger 
samples and that light field counts ot filter paper samples are lower than 
corresponding midget-impinger counts, but that dark field counts of the filter paper 
samples are much higher 

In the summary the authors state 

“7. The precision or reproducibility of counts from impinger, midget-impinger, 
a.c. and dc. precipitator, and probably filter-paper samples is such that about two 
thirds of such counts obtained under identical conditions should agree within + 5%, 
about 95% within + 10%, and over 99% within + 15% That is, the coefficient 
of variation of such counts is in the order of 5% 

8. The correlation between counts, both light- and dark-field, from simultaneous 


samples with few exceptions are good.” 
R. 1. SHerwoop, Brookline, Mass 


A Metnop or Test ror SO: ann SO; 1n Five Gases. A. A. Berk and L. R 
Burpick, United States Department of the Interior, Bureau of Mines, Report 
of Investigations, no. 4618, January 1950 
Che authors found that the A. S. M. E. method for determining sulfur dioxide 
and sulfur trioxide in gaseous products of combustion did not give accurate 


results owing to copper which was present in minute quantities and which 


caused the oxidation of sulfite in the absorption bottle It was also found that 
the presence of carbon dioxide caused falsely high values of carbon dioxide 
Laboratory experiments indic ated a modified method, which 1s given rhe revised 
apparatus is illustrated, and the procedure to be used is outlined. “The charge 


to the absorption bottle is 100 ml, of 0.1 normal NaOH, 5 ml. c.p. benzyl alcohol, 
14 me. sodium sulfate (equivalent to 10 ml. 0.02N NaOH), and 1 drop benzalde 
hyde, if required. Thirty milligrams of paramin yphenol HCl are added to the 
solution exactly 2 minutes before the start of the run; the paraminophenol HCl 
is mixed with mannitol in the proportion of 1 to 35 and is added with a scoop 
made to hold 1 gram of the mixture.” The samples are analyzed as quickly as 
possible by first titrating with 0.2 normal hydrochloric acid to an end point of 
pu 4.1 by means of a fu meter; this determines the sulfur dioxide present. Sulfur 
trioxide is then determined by the standard benzidine method The influence 
of carbon dioxide present is eliminated by the titration to the end point of Pa 4.1 


Two samples should be taken simultaneously, one for twice the duration of 


the other: if the inhibiting action of the paraminophenol hydrochloric ac id has 


been satisfactory, the concentration of sulfur dic xide and sulfur trioxide indicated 


SuHerwoop, Brookline, Mass 


by the two samples should be identical R J 
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Ventilation, Air Conditioning and Engineering Control 


Inpustesat. Wastes. Harorp R 
(April) 1950. 


Murpock, Indust. & Engin. Chem. 42:77A 


This paper is the first in a new series of columns in /ndustrial & Engineering 


Chemistry to be devoted, in alternate months, to industrial wastes and atmospheric 
pollution 


An illustration of the rise to city status of a country village is given, and 
its subsequent downfall is shown to be due to the failure to solve the problems 
involved in the disposal of the effluent of a pickle plant. The paper illustrates 
the gap between present knowledge in chemical engineering and the application of 
that knowledge. The author concludes, “Practical 


means must be found to 
bring chemistry and chemical engineering into the everyday problems of our 
small cities and small but growing industries.” 


R. J. SHerwoop, Brookline, Mass. 


EXPLOSIONS 


REcENTLY CHartes B. Forp 


and J. 
Burke, Month. Rev., New York State Dept. of Labor 29:3 (Jan.) 1950 


Two recent cases of explosion are reported. In a large wartime factory being 


renovated for a new industry, an explosion occurred at a portable vacuum 
cleaner that was being used to remove 


accumulations of metal dust from the 
roof trusses; a high aluminum content of the dust was found responsible. A 


survey was made, and in areas where a high aluminum content predominated 


a wet type portable industrial vacuum cleaner was employed, and the dry type 
was restricted to areas where the dust was not inflammable. 
occurred when a dyestuff intermediate 
combined with zine chloride 


Another explosion 
a diazonium compound of o-nitroaniline 


was being centrifuged. Previously there had been 
several fires with this material which had 


material with water. 


been extinguished by flooding the 


Che centrifuges had recently been transferred to a new 
building to isolate the hazard 


The reason for the explosion was not determined 
Satety measures have been instituted as follows 


rhe centrifuge system has been 
enclosed in a steel jacket; equipment has been provided to permit operating 
the machine from outside the enclosure; the size of charge has been limited; 


all equipment has been grounded and material stored outside the building; quick- 
acting valves for control of the 


water supply have been installed, and the 
operator is required to be present throughout the operation, 


R. J. SHERwoop, Brookline, Mass. 


Legal Medicine 


WorkMEN’s COMPENSATION 


PROCEEDINGS OF THE 
ANNUAL CONVENTION OF THE 


INTERNATIONAL ASSOCIATION OF 


INDUSTRIAL 
Accipents Boarps anp Commissions, 1949 


Bulletin 119, United States 
Department of Labor, Bureau of Labor Standards. 


Phe papers presented included 


‘Thirty-Five Years of Workmen's Compensation 
and Coming Developments,” by Henry D. Sayer 
“Medical 


Law and Administration 


Hazards of Atomic Energy,” by Charles L. Dunham. 

“Has Occupational Disease Legislation Kept Pace with the Exposures of 
Present-Day Processes?” by Ashley St. Clair 
“United States Trade Treaties as They 

by William L. Connolly 


Affect Workmen's Compensation,” 
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“Employability of Employees with Healed Tuberculosis Lesions,” by Thomas 
E. Bramble. 

“The Rhode Island Curative Centre,” by Arthur W. Devine. 

“Missouri's Plans for Rehabilitation Centre,” by Sedgwick Mead 

“Planning a Rehabilitation Centre for Injured Workmen,” by G. Atiles Moreu. 

“Practical Methods of Enforcing Compliance with Insurance Coverage Require- 
ments of Workmen's Compensation Laws,” by Williarn E. Kaiser 

“Farm Safety in Ohio,” by Homer H. Hickling 

“Housing and Equipment Experience of a Carrier,” by T. A. Duckworth. 


Tue Potrery (HEALTH AND WELFARE) SpectaL Recurarions, 1950, Statutory 
Instruments, no. 65, London, His Majesty's Stationery Office, 1950. 


These regulations apply to the manufacture and decoration of pottery and to 
the following processes: (a) the calcining, crushing, grinding or sieving ot flint 
or quartz; (b) the mixing of flint or quartz with clay or other material in the 
preparation of pottery body, and (c) the manufacture of lithographic transfers, frits 
or glazes used in the making or the decoration of pottery 

The employment of women and young persons 1s prohibited in eleven groups 
of processes, including several which involve the handling ot lead compounds 
(including lead glazes), and other operations where there is a dust hazard, viz., 
flint or quartz milling, wheel turning for thrower, wedging clay, grinding clay 
dust, cleaning or scraping floors of potters’ shops or drying stoves 

No woman or young person may load, carry or unload clay, clay scraps or 
clay dust, except that: (1) a woman or young person may Carry clay scraps made 
by that person or by the maker for whom that person ts working, and the load 
(scraps plus container) must not weigh more than 40 Ib (18 Ke.), nor be carried 
farther than 50 yd. (45.5 M.); (2) a woman or a young person aged 16 or over 
may carry damp clay for the thrower, with the same restrictions as to weight 
and distance 

No young person may be employed as a wheel turner at a tile press, or at a 
number of scheduled processes, such as making of frits or glazes containing lead 
or colors, the blowing, dusting or grinding of color, or any other process in which 
any material other than glaze which contains more than 5 per cent of its weight 
of solid lead compound (as lead monoxide) is used other than in oil or similar 
medium 


Persons under 16 years of age may not be employed on certain scheduled 


processes when carried on in factories other than leadless glaze factories, Girls 
under 16 years of age may not work as lathe treaders 


A woman may not be employed to lift or carry by herself saggars weighing 
with contents more than 30 Ibs. (13.5 Kg.), nor to lift with another person saggars 
weighing over 50 Ib. (22.5 Kg.), nor may she stack saggars to such a height that 
the bottom of a saggar is more than 414 ft. (137 cm.) above floor level; provided 
that the weights may be, respectively, 50 Ib. (22.5 Kg.) and 80 Ib. (36 Kg.) if the 
loads are not moved more than 6 ft. (about 2 meters) on about the same level. 
A young person may not lift or carry weights above 20 Ib. (9 Kg.) without a 
medical certificate, which shall state the maximum weight to be lifted by him 

All persons employed on the scheduled list of processes concerning colors and 
lead mentioned earlier must be medically examined every calendar month, and 
the appointed doctor may suspend any person from work on these processes 
Health registers must be kept 

Protective clothing of specified types must be provided for persons employed 
on a scheduled list of operations, and workers are required to wear the clothing 
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provided. Accommodation for outdoor clothing must be provided outside any room 


in which any scheduled or dusty process is carried on 

Washing facilities with hot and cold water are required on a definite scale, 
and towels, soap and nail brushes must he provided. For workers in specified 
occupations mess rooms must be provided. No person working on a scheduled 
process may take food, drink or tobacco without first washing his hands. During 
meal times people may not remain in workrooms where scheduled processes are 
carried on, nor may any one introduce food or drink into such a work room, or 
partake of food, drink or tobacco there 


In each workroom, ventilation must be so arranged as to prevent direct draughts 


trom air inlets on to workers. Generally the drying of ware by sneans of heat 
shall be done in special stoves. The temperature in any workroom may not exceed 
75 F. unless the external temperature ts over 65 F., and then the shop temperature 
must not be more than 10 F. above the shade temperature in the open air. In 
certain shops 55 F. is to be the minimum temperature atter the first hour of work 


Efficient exhaust draught is required for a variety of processes, and these 


must be carried on wherever possible under a suitable hood. Screens, sieves and 


other appliances for handling dry materials must be enc losed and have exhaust 
draught. Dust removed by exhaust plants must not | 
any workroom Air discharged 


open air 


¢ allowed to escape into 
from such plants must be discharged into the 


here are provisions as to the construc tion, maintenance and cleaning of floors 


and work benches, the preparation and storage of clay dust, the control and spacing 


of tile presses, the use of raw lead compounds, glazing, color blowing, hydro- 


fluoric acid, lithographic transfer making, and separation of processes 
Provisions as to the general suppression of dust include a requirement that 


the cleaning of potters’ shops shall be done by adult males and with vacuum cleaning 
apparatus. Respirators are to he provided for use where specified 


Beprorp, London, England 


PREVENTIVE AND PeRriopic Mepicat EXAMINATION AS PART oF INDUSTRIAI 


Insurance. G. A. ViGLIAN1, Rassegna di med indust. 18:181 (Sept.-Oct.) 
1949 
! 


Vigliani reviews Italian laws regulating the protection of workers’ health 


He stresses the importance of the periodic thorough medical examinations which 
I 


present laws already have made obligatory. He suggests that these legal provisions 


should be revised every year to keep pace 


1 with the development of industrial 
methods 


It seems advisable to extend medical control ¢ xXaminations to all workers 
and to repeat these examinations at certain inter vals, e&. g., every three years, 
in order to evaluate the working capacity and the health of the workers rhis 


l Italian Social Insurance corporations 


general survey would facilitate the task of the 


by enabling them to make their Provisions according to the trends indicated 


The laws regulating the work of woman and particularly that of adolescent 
giris should be brought up to date 


Women workers should be submitted to an 
annual examination; the age threshold for admission to work should be raised 
for girls Phe control regulations regarding manipulation of toxic substances 
should be more strict 


lhe royal legal decree, no. 654, dated March 20, 1934, protecting 


pregnant 
working women should be revised in orde r to diminish the 


high incidence of 
abortions due to insufficient rest or unsuitable work rhe protection should be 
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improved during the period of the puerperium and the period of lactation, taking 
into consideration not only the health of the mother but also that of the infant. 

The laws regarding silicosis and pneumonocomiosis are being amended All 
forms of pneumonoconiosis should be covered. The lo« pholes and imperfections 
which have become evident with respect to compensation should be eliminated ; 
special attention should be given to prophylaxis Treatment and compensation 
should be more generous and should be extended to all those of the entire working 
class who are exposed to risk, without any limitations 

Social welfare associations, social workers, plant health officers, plant physicians 
and industrial physicians should form the /onga manus ol the new legislation 
protecting the workers. 


Radioactive Substances and X-Ray 


An Firm Metnop ror THE AccURATE DETERMINATION OF 
PERSONNEL Exposures. Racnet Baker and Lours B. SILVERMAN, Atomic 
Energy Commission Unclassified Document UCLA-53, Feb. 10, 1950 


Experimental work on a more accurate and simpler method of film badge moni- 
toring on this project has resulted in the development of an improved film badge 
technic. The new badge consists of a combination of lead and silver filtration 
which utilizes the mass absorption coefficient relationship of the two metals whereim 
there is a double crossover. Distinctive images are produced which make possible 
visible identification of four types of exposures, Widely separated density ratios 
of two areas of the same badge provide a means of identifying the energy ot the 
gamma radiation and the quantitative mr proportion of contributing energies in 
mixed-exposure badges A directional factor for location monitoring is provided, 
and the calibration time is greatly decreased because | calibration curve serves as 
a master for 3 different curves that were formerly made separately 


From Nuctear Science ABSTRACTS 


INTRODUCTORY MANUAL ON THE ConTROL OF HEALTH HAZARDS FROM RADIOACTIVE 
MATERIALS (Issue No.2). Atomic Energy Research Establishment (N.P.-921) 
January, 1949. 


The manual discusses the nature of the hazards and the type of precautions which 
must be taken in working with radioactive materials. The topics discussed are ot 
the general nature of radiation hazards, maximum permissible dose of radiation, 
measurement of radiation intensity and dosage, safe and hazardous amounts of 
radioactive material, laboratory facilities for working with radioactive materials, 
protective clothing and devices, handling of radioactive isotopes, eating and cleanli- 
ness, storage of radioactive materials, disposal of active waste and transport of active 
material. Appendixes on units of radioactivity and radiobiological dose, radiation 
monitors and shield thickness for laboratory sources are included 


NucLEAR SCIENCE ABSTRACTS. 


PERSONNEL Protection tN THE Ust proactive Isotopes. G. FAILia, 
J. Clin. Investigation 28:1281 (Nov., pt 1949 


Failla discusses topics which he regards as worthy of spec ial emphasis, and says 
that a comprehensive report on “Safe Handling of Radioactive Isotopes and Fission 
Products” which is being prepared by the National Committee on Radiation Pro- 
tection will soon be ready for distribution 
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Sarety Crirerta 1n Raprioactive Water Monrrorinc. H. A. C. McKay and 
G. N. Watton, Nucleonics §:12 | Aug.) 1949 


The basic principles involved in testing water for radioactive contamination 


are considered. The problem 


is to develop monitoring procedures which are 
valid despite the limitation of a minimum of information on the identity and the 


proportions of the radioactive isotopes likely to be present. Calculations are 


made of the safe values of the maximum permissible counting rates from radio- 
activity-contaminated water samples. Criteria are obtained which are valid for 
unknown mixtures of contaminating isotopes, based on an additivity rule for the 
hazards from the separate is: topes. Consideration is given to the use of information 


limiting the amount of the most dangerous isotope(s) present, and to the modifi- 


cation of the monitoring procedure by means of absorbers or by radioactive decay 
The various criteria developed are illustrated by numerical examples based on an 


arbitrarily calculated set of permissible doses 


From Nvuctear ScreNceE ABSTRACTS. 


CALCULATIONS FOR MAXIMUM PerMissipLe Exposure to THERMAL NEUTRONS 
Watrter S. Snyper, Nucleonics 6:46 (Feb.) 1950 


This paper is primarily concerned with the calculation of the collision density 
of thermal neutrons as a function of depth. The permissible neutron flux is deter 


mined from the results of this calculation by a method similar to that used by 


earlier workers. No attempt is made to examine critically the biologic assump 


tions, listed by the author, which are implicit in this method. It is concluded that 
the critical flux of thermal neutrons lies between 1,712 and 1,951 neutrons cm/sec 


From Nucrear Science ABSTRACTS 


Rapioactive Wastes IN THE Atomic ENERGY 
STATES Atomic ENrercy Commiussiox 


ProcrRaM, UNITED 


‘. Washington, D. C., United States 
Government Printing Office, October 1949 


This is a well written pamphlet which should be of interest to every person 


in the field of public health. ( hapter I is devoted to a short but lucid explanation 
of the meaning of radioactivity and its physical and biologic effects. The problem 
of the disposal of radioactive wastes. a potential public health problem, is set forth 
in chapter IT. This chapter also includes a description of the types of operation 
which give rise to these wastes. ( hapter III describes in general terms the technics 

wastes, both gase and liquid, which are in use in the atomic 
energy industry. Of prime importance to the further development of the industry 
is the necessity of decreasit g the quanti t wastes to be handled. The economics 


of this si tion is discussed 


Radioisotope work in laboratories not operated by the Commission is scrutinized 


tor handling technic before shipments are made Che waste disposal problems in 


th all magnitude. Of particular interest 


hese installations are of comparatively sn 


in this section are the specific lations as to radioisotope disposal. 


Appendix A is a listing of advisory committees to the Atomic Energy Com 


nussion dealing with the subject bf waste disposal. The Commission is sponsoring 


a comprehensive study of the fi damental and applied problems of waste disposal 


I 
Appendix B sets forth the problems being investigated and the organizations 
which are pertorming the research > 
Tr... Boston 
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RADIATION PRorecTION FoR THE X-Ray TECHNICIAN Rosert B. Trerney and 
R. E. Dectow, X-Ray Technician 21:140 (Nov.) 1949 


A discussion is presented on the action, the measurement and the effects of 


radiation. An improved means of detecting radiation, a pocket dosimeter, is 


described. It consists of two sections, an electrometer assembly and a microscope 
section. The electrometer features a new rigid two-point suspension arrangement, 
utilizing a phosphor bronze wire ot relatively large diameter, which supports a 
quartz fiber; the insulator is polystyrene. Sensitivity, simplicity, accuracy and 
convenience are claimed for this instrument 


From Nuciear ScreNceE ABSTRACTS. 


MepicaL Aspects oF Prorect:on From TonizinG Raprations. Exxis, Brit. J 
Radiol. 23:28 (Jan.) 1950 


Ellis shows that a general survey of the question of protection trom harmful 
effects of radiation is timely because of the widening of the fe ld by the introduction 
of the new high energy sources oi tomizing part cles and because of the spreading 
use of radioactive isotopes. He discusses the different aspects of this problem and 
concludes that the dangers of occupational radiation to the general health of the 
individual worker are late rather than immediate and due to the effects of the 
radiation on the nuclei of cells. 

He believes that the following points should be considered 1. When there ts 
no threshold of exposure below which no damage 1s done, it is always difficult 
to decide where precaution changes imto panic For radiation, this is particularly 
difficult to define because of lack of adequate knowledge of the effects of small 
doses of radiation absorbed over long periods in producing genetic effects in the 
reproductive cells and in giving rise to changes in the body. 2. It is suggested 
that the blood count change is an adequate indicator of the effect of the radiation 
sustained by the dividing cells of the hemopoietic system but that such changes 
do not mean immediate ill health, although they are a warning that damaging 
doses are being received. 3. From what form of ill health are we trying to 
protect ourselves? It is submitted that since recent hgures tend to suggest that the 
genetic effects on the cells of the gonads are of little significance, and since -ill 
health is not caused by the blood changes usually observed (chiefly in radium 
workers), then the real, and probably the only, risk is that of development of 
cancer of the blood (leukemia) or other tissues and, to a less extent, the develop- 
ment of aplastic anemia. The blood count provides a rough index of the damaging 


effect of relatively distributed radiation but not ot local high occupational dosage 
| 


Precautions ror Workers Usinc Raptoactive Lsororrs. G H. Guest, National 
Research Council of Canada, Report No. NRC-1878, June 15, 1948. (Also 
published in Canad. J. Comp. Med., December, 1948.) 


Radioactive isotopes have been made available from ‘ halk River to Canadian 
biologists. Experience has shown that the handling of radioactive isotopes may 
involve health hazards unless adequate precautions are taken The nature otf 
these hazards and the type of precautions which must be taken by those working 
with radioactive isotopes are considered. Successful work with radioactive isotopes 
other than in the smallest tracer amounts requires the use of laboratories and 
equipment especially designed for the purpose and this is dealt with briefly 
The operation of a radioactivity laboratory requires certain auxiliary equipment 
and services, such as health instruments, film monitoring, special laboratory 


clothing, special cleanable surfaces and disposal of radioactive waste materials 
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These topics are discussed briefly. Handling of radioactive isotopes involves 


certain special precautions and a few of these, such as protection of hands, cleaning 


of glassware, handling of solutions, etc. are reviewed. In addition to protecting 
all personnel in a laboratory from harmful amounts of radiation, it is necessary 
to keep the laboratory and the building in which it is housed as free as 


possible from radioactive substances. and this important fact has been stressed 


From Nuctear Scrence ABSTRACTS. 
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Book Reviews 


Occupational Therapy. By Dunton and Licht 321. Price, $6. Charles ¢ 


Thomas, Publisher, 301-327 E. Lawrence Ave., Springfield, 1950 


Each year many books on medical subjects are written, published, bought and 
sometimes read. Mostly the purchasers are interested in some particular phase 
of the contents because of their familiarity with the subject 

In this book, however, familiarity (or even a nodding acquaintance?) with 
the subject matter can be honestly claimed it a rather limited number 
unfortunately! This is exactly why it was written, and it is our sincere hope 
that the work will not have been in vain dded to any physician's library, 
it will prove profitable not only owner but especially to his patients, 
who will be helped greatly through the physician's better understanding of their 
needs respecting adjunct medical treatment and how to meet and provide for 
these needs 

One sentence in the book seems particularly apt the final one in the 
chapter entitled “Heart Disease” but applies equall o all the other physical 
disabilities: “In the last analysis, common sense and optimism are the best 
guides in occupational fitness and in the application of occupational therapy to 
persons with heart disease.” If we may be permitted to amend and say “ with 
ANY disability” as the last three words, the whole purpose of functional occu 
ational therapy is given right there! 

If no other chapter is read than the one entitled “The Prescription” (especially 


the portion on the “use of crafts in functional restoration”) the reader will 
be repaid many fold for his foresight in owning the book. It will then be 
appreciated that the usual concept of occupational therapy is erroneous and 
the true functional purpose will be understood rhis is, that: Occupational 
therapy is not particularly interested in what the patient does with the material 
used in the therapy but with what the material does for the patient—a very essential 


differentiation of concept and the correct one 


A. Wittiam Recoro, M.D., Medfield, Mass 


Proceedings of the Ninth International Congress on Industrial Medicine, 
London, Sept. 13-17, 1948. Price, £3. Pp. 1,090 with no illustrations 
John Wright & Sons, Ltd., 42-44, Triangle West, Bristol 8 England 


his is ‘an extremely well edited volume of papers presented at the Congress. 
Texts are in either French or English, with summaries in both languages. Fre 
quently the technical discussions that follow are detailed and always carefully 
edited. Illustrations, charts and tables are handled as in the usual technical papers. 
This is a valuable piece of work and forms a reference source of much practical 
usefulness. Our adnuration tor the editing and publishing job is great and we 
thank the British staff and their colleagues for making the volume available 


Puitie Drinker 
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Occupational Eye Diseases and Injuries. By Joseph Minton. Price, $4.50 
Pp. 184, with 24 illustrations. Grune & Stratton, Inc., 381 4th Ave. New 
York 16, 1949 


This small book describes the practical medical aspects of occupational eye 
disturbances, It appears most suited to the needs of the industrial physician, but 
it should also be useful to ophthalmologists and to some extent to industrial nurses 
and social service workers. In a systematic manner there are discussed the char- 
acteristics of injuries to the eye from various forms of trauma, from chemicals 
and from radiant energy. The suitability of various degrees of visual acuity to 
types of employment are assessed, with special attention to monocular and blind 
workers. The influences of light and color and the use of ocular protective devices 
are described. The most significant aspects of these various subjects are succinctly 
presented, and the general descriptions ar¢ trequently illustrated by means of 
specific cases. Much is contributed to the general authoritativeness of the material 
by the author's firsthand familiarity with the circumstances of industrial risks and 
his wide acquaintance among British industrial physicians, from whom a great deal 

the practical information and case material has been obtained. 

Considerable attention has been given to the medicolegal aspects of eve dis- 


lation to workmen's compensation, and, while in principle 


turbances, particularly in re 


is of international interest, specific information has been restricted to the 
provisions of the laws and regulations of Great Britain 
In the discussion of traumatic eye injuries most of the recognized types of 
injury and their complications are briefly but well desc ribed, and the forms of 
treatment recommended are those generally accepted. Chemical eye injuries are 
described from the clinical standpoint, with little reference to what is known of 
their mechanism. The treatment advised is generally conse rvative, largely avoiding 
the various unproved therapeutic measures which have been urged elsewhere in the 
literature. Curiously, however, repeated recommendation is made for irrigation 
with 5 to 10 per cent ammonium chloride solution, without adequate explanation 
ot why this particular solution is preferred \n up-to-date survey of chemical 
hazards to the cornea and conjunctiva includes a brief description of some newly 
recognized irritants in the pharmaceutic trade and a recounting of a successful 
engineering solution to the recurring problem of “sore eyes” from hydrogen sulfide 
im manulacture of viscose rayon. The section on systemic poisons suffers some- 
what by comparison, because this chapter appears to have been derived mostly 
trom the older literature. An impression is given that severe eye disturbances 
are to be encountered much more commonly in poisoning by trichloroethylene, lead 
and benzene than is generally held to be the case at the present time. Methyl 
alcohol poisoning is described without mention of the important role of acidosis 
or of the growing recognition of the effectiveness of alkalinization therapy 
In connection with radiation hazards, the discussion of glassblower’s cataract 
is particularly noteworthy, although primarily historical. The same applies to the 
description of miner’s nystagmus. The occupational aspects of visual acuity and 
monocular vision are elucidated largely on the basis of the author’s own investi- 
gations. Discussion of the influences of lighting and color in industry seems to be 
based primarily on common sense. Most commendably, there is none of the 
sensationalism with which this subject has been treated in some quarters. 
On the whole, this book constitutes a useful and generally authoritative guide 


to occupational eye diseases and injuries and, in fact. to somewhat more than is 
indicated in the title W. Morton Grant 
ME IN sRANT. 
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FOR THE ADVANCEMENT OF 


DEDICATED June 14, 1950, the John T. Ryan Memorial Laboratory 
is the largest and best-equipped research unit in the world devoted 
solely to better industrial safety 

Maintaining a continuous program of original research and develop- 
ment, the Laboratory employs every modern facility for investigating 
industrial hazards and testing safety equipment. 

The electrical and chemical laboratories join with the dust, rubber, 
plastics and other special laboratories to cover every aspect of safety 
problems. Projects dealing with air pollution, atomic radiation and 
related new fields of study find complete equipment at hand; the 
electron microscope, high altitude chambers, dust, cold, fume and 


gas chambers, a wind tunnel, and many equally-important research 


tools speed the progress of knowledge. 

The staff of the John T. Ryan Memorial Laboratory cor- 
{ SAY dially invites your visit as an Industrial Hygienist when 
! you are in Pittsburgh 


MINE SAFETY APPLIANCES COMPANY 


BRADDOCK, THOMAS AND MEADE STREETS + PITTSBURGH 8, PA. 
At Your Service: 54 BRANCH OFFICES IN THE UNITED STATES AND CANADA 
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Now PROOF... in an instant, Doctor, 
PHILIP MORRIS are LESS IRRITATING 


Just Make This Simple Test: 


... light upa ... light up your present brand 

Puitip Morris DON’T INHALE. Just take a puff and 
Take a puff—-DON'’T INHALE. Just s-l-o-w-l-y let the smoke come through 
s-l-o-w-l-y let the smoke come through your nose. Notice that bite, that sting? 
your nose. Easy, isn't it? AND NOW... Quite a difference trom PHILIP Morris! 


YES, your own personal experience confirms the results of the clinical 
and laboratory tests.* With proof so conclusive, would it not be good practice to 
suggest PHILIP MORRIS to your patients who smoke? 


PHILIP MORRIS 


Philip Morris & Co., Ltd., Inc 
100 Park Avenue, New York 17, N. Y. 


*#Proc, Soc. Exp. Biol. and Med., 1934, 32, 241-245; N. Y. State Journ. Med., Vol. 35, 6-1-35, No. 11, 590-592; 
Laryngoscope, Feb. 1935, Vol. XLV, No. 2, 149-154; Laryngoscope, Jan. 1937, Vol. XLVII, No. 1, 58-60 
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